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FIFTEENTH ANNUAL REPORT 


EXPERIMENT STATION 
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BY AUTHORITY. 
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STATE PRINTERS. 


- Gig he Nite 
bbls de ate 


REPORT OF THE SECRETARY 


OF THE 


STATE BOARD OF AGRICULTURE 


* AGRICULTURAL COLLEGE, 
July 1, 1902. 
To HonorAaBLE AARON T. BLIss, 


Governor of the State of Michigan: 

Str—I have the honor to submit to you herewith, as required by law, 
the accompanying report for the fiscal year ending June 30, 1902, with 
supplementary papers, Eleven months of this period have been covered 
by the administration of my predecessor in office. 

Very respectfully, 
ADDISON M. BROWN, 
Secretary of the State Board of Agriculture. 


STATE BOARD OF AGRICULTURE. 


Term expires. 


THOMAS F. MARSTON, Bay City, - - - : . 1903 
PRESIDENT OF THE BOARD. 
EDWARD P. ALLEN, Ypsilanti, : : - - - - 1908 
HOLLISTER F. MARSH, Allegan, - - - - - 1905 
L. WHITNEY WATKINS, Manchester, : : - - - 1905 
FRANKLIN WELLS, Constantine, - - - - - 1907 
CHARLES J. MONROE, South Haven, - - . - = 1907 
AARON T. BLISS, GoveRNOR OF THE STATE, - re Lge) Fie. 


JONATHAN L. SNYDER, Pres. oF COLLEGE, - - j 


a c cep ; A ececrenae ceil COLLEGE, SECRETARY. 


B. F. DAVIS, Lansine, TREASURER. 


STANDING COMMITTEES. 
The President of the Board is ex-officio a member of each of the Stand- 
ing Committees. 


FINANCE, - - . - - H. F. Marsh, C. J. Monroe. 
FarM MANAGEMENT, - - Franklin Wells, L. W. Watkins. 
BoraNy AND HORTICULTURE, - ©. J. Monroe, L. W. Watkins. 
BUILDINGS AND PROPERTY, - H. F. Marsh, Franklin Wells. 
EMPLOYES, - - - - 2 We Watkins, H.° Ee -Marsh; 


J. L. Snyder. 
. P.-Allen, C. J. Monroe. 


FarMErS’ INSTITUTES, - - E 
H. F. Marsh, C. J. Monroe. 
L 
E 


MECHANICAL DEPARTMENT, 
MILITARY AND ATHLETICS, - 
COLLEGE LAND GRANT, - - 


. W. Watkins, H. F. Marsh. 
. P. Allen, Franklin Wells. 


STATE WEATHER SERVICE, - C. J. Monroe, H. F. Marsh. 
EXPERIMENT STATION, - - L. W. Watkins, C. J. Monroe. 
LIBRARY, = - - - Franklin Wells, E. P. Allen. 
WomMeEN’s DEPARTMENT, - - EK. P. Allen, C. J. Monroe. 


CHEMICAL AND OTHER coarse} 
DEPARTMENTS NOT OTHERWISE + Franklin Wells, E. P. Allen. 
PROVIDED FOR, - - - 


* Resigned May 31, 1902. 


STATE AGRICULTURAL COLLEGE. 


(Under control of the State Board of Agriculture.) 


FACULTY AND OTHER OFFICERS. 

JONATHAN L. Snyper, A. M., Ph. D., President; *** Feb. 25, ’96. 

Ropert C. Kepzie, M. A., M. D., D. Se., LL. D., Professor of Chemistry 
and Curator of the Chemical Laboratory; * °° Feb. 25, ’63. 

Wm. J. Beat, A. M., M. S., Ph. D., Professor of Botany and Forestry 
and Curator of the Botanical Museum: *” July 9, ’70;° Feb. 
oe. 7741; 

Levi R. Tarr, M. 8., Professor of Horticulture and Landscape Gardening, 
and Superintendent of the Horticultural Department; *?° 
Aug. 1, ’88. 

Howarp Edwarps, M. A., LL. D., Professor of English Literature and 
Modern Languages; *”° Aug. 25, 790. 

Herman K. VEppER, C. E., Professor of Mathematics and Civil Engineer - 
img. °° Sept, 15.791: 

Cuinton D. SmitH, M.8., Dean of Short Courses, College Extension Lec- 
turer, and Superintendent of Institutes; *” Sept. 1, 793; ° July 
1,299. 

Cuas. L. WEIL, B. S., Professor of Mechanical Engineering and Director 
of the Mechanical Department; *°* Sept. 1, ’93. 

WaLtTerR B. Barrows, B. 8., Professor of Zoology und Physiology, and 
Curator of the General Museum; *”° Feb. 15, 794. 

GEORGE A. WATERMAN, B. S., M. D. C., Professor of Veterinary Science; 
x he Sept. tl, oe. 

Maup Gitcurist, B. 8., Dean of the Women’s Department: * °° Sept. 
DO: 

*ARTHUR C. Birp, B. 8., M. Ag., Secretary; * Feb. 22, ’99. 

Appison M. Brown, B., Secretary; *>* June l, 102. 

Mayor Cuartes A, VerNou, U. 8. A., Professor of Military Science me: 
Tacties; *>* Oct. 6, ’00. 

Frank 8S. Kepzie, M. §8., Adjunct Professor of Chemistry; *” Sept. 15, 
780: ¢ Jan. 1, 791. 

WILLIAM . Nt ise pa M. §8., Assistant Professor of Drawing; * Feb. 
22, ‘81; b Ang. 22, 873 “dan 17 oe 


* Resigned | May 31, 02, 


FACULTY AND OTHER OFFICERS. 4 


Wiieur O. Heprick, M. 8., Assistant Professor of History and Political 
Economy; *> Aug. 24, 791; ° Sept. 1, ’93. 

WARREN Bascock, B. 8., Assistant Professor of Mathematics; *” June 30, 
791, ° Sept: b,) 798: 

CHARLEs F. WHEELER, B. S., Assistant Professor of Botany; *> Mar. 1, 
790; ° Jan. 1, ’96. 

GerorGIANA Buunt, Ph. M., Assistant Professor of English and Modern 
Languages; *>° Sept. 1, 798. 

Unysses P. Heprick, M. S., Assistant Professor of Horticulture; *°° 
Sept. 1, 799. 

JosEpH A. Jerrery, B. S. Agr., Assistant Professor of Agriculture; * °° 
Sept. 1, 799. 

Martin D. Atkins, A. B., Assistant Professor of Physics and Electrical 
Engineering; *>* Sept. 1, 799: 

Cuarues E. Marsuaty, Ph. B., Assistant Professor of Bacteriology and 
Hygiene; *” Sept. 1, 798; ° Sept., ’00. 

*Huco Diemer, M. E., Assistant Professor of Mechanical Engineering; * ” ° 
Sept. 1, ’00. 

GeroRGE E. Denman, Director of Physical Culture; *°° Sept. 1, ’01. 

Mrs. Linpa E. Lanpon, Librarian; *”° Aug. 24, 791. 

Burton O. LoNGYEAR, Instructor in Botany; *”° Feb. 15, ’94. 

Rurus H. Pettit, B. S. Agr., Instructor in Zoology; + ° Feb. 1, 797. 

Mrs. Maup A. MarsHaLL, Instructor in Music; *° Sept. 1, 797. 

Mrs. Jennie L. K. HANeEr, Instructor in Sewing; *”° Sept. 1, ’97. 

CAROLINE L. HO tt, Instructor in Drawing; *°* Sept. 1, ’98. 

CHace Newman, Instructor in Mechanical Drawing; *” Sept. 1, ’97; 
CT tilyoo, Ol: 

JOHN J. Fercuson, B. 8. Agr., Instractor in Animal Husbandry; * > Sept. 
I-79 Sept. bs 70is 

BELLE C. Crowe, Instructor in Domestic Science; ***° Oct. 1, 799. 

E. SYLVESTER KING, Instructor in English; *>* Jan. 1, ’00. 

ALBERT H. Taytor, Instructor in Physies; *” ° Sept. 1, ’00. 

Herman W. Reynoups, B. S. in M. E., Instructor in Mechanical Engineer - 
ings e) ° Sept de. 700: 

Lesure L. Locker, M. A., Instructor in Mathematies; *>* Sept. 1, ’00. 

_ ALFRED H. Parror, M. A., Instructor in Mathematics; **° Sept. 1, ’00. 

BertHA M. WeEtuMaAN, B. S., B. Pd., Instructor in English; *»°* Sept. 
Te00: 

Jesse J. Myers, B. 8., Instructor in Zoology; *” ° Sept. 1, ’01. 

S. Frep Epwarps, B. 8., Instructor in Bacteriology and Hygiene; *°° 
Sept. 1, ’00. 

JOHN MIcHAELS, B. 8. Agr., Instructor in Dairying; * °° Sept. 1, ’00. 

CarriE A, Lyrorp, B. L., Instructor in Cookery; *”° Sept. 1, ’U0. 

* Resigned Aug. 1, ’01. 


8 STATE BOARD OF AGRICULTURE. 


Sarau B. S. Avery, Instructor in Gymnasties; *”* Sept. 1, 700. 

Puiu H. Steruens, A. B., Instructor in English; *”* Sept. 1, 701. 

Tuomas GuNsoN, Instructor in Floriculture and Foreman of Greenhouse; 
*> April 1, 791; ° March 1, 701. 

GeorGE Humpeurey, B. S., Instructor in Animal Husbandry, *"° Sept. 
SS 

GEORGE SEVERANCE, B. S., Instructor in Agriculture; *”° Sept. 1, ’01. 

Water W. WELLS, B. S., Instructor in Mechanical Engineering, * °° 
Sept. 1) .’0k, 

Rowena Kercuam, in charge of College Hospital; *” * Sept. 1, ’00. 

Frep C. Kenney, Cashier; ** Sept. 18, ’95; ° Oct. 1, ’97. 

W. R. Braprorp, Foreman of Wood Shop; *”° Nov. 1, ’97. 

W.S. Leonarp, Foreman of Machine Shop; *"° Sept. 1, 796. 

E. C. Baker, Foreman of Foundry; *”* Nov. 1, °97. 

E. R. Buarr, Foreman of Farm; *°°* Sept, 1, 799. 

Paut THEeoporeE, Foreman of Forge Shop. 

Henry SHERMAN, Foreman of Grounds; *”*° Sept. 1, ’OL. 

B. A. Faunce, Clerk to President; * °° Sept. 1, ’99. 

CLaRA A. Hinman, Bookkeeper; * °° May 1, ’99. 

Jutia M. BALpwIn, Clerk to Secretary; *”* Feb. 1, ’98. 

L. F. NEWELL, Engineer; *>*° Jan. 1, ’98. 

E. A. Bown, Architect; *”*° Jan. 1, ’02. 


a First appointment. 
b Presentappointment. 
c Present title. 


AGRICULTURAL EXPERIMENT 


STATION 


OF THE 


MICHIGAN AGRICULTURAL COLLEGE. 


(Under the control of the State Board of Agriculture.) 


STATION COUNCIL. 


CLINTON D. SmitH, M. &S., - Director. 
*J.D. Towar, B.S., - Agriculturist. 
fie ebART Mos.  o- Horticulturist: 


Rop’t C. KEepziz, M. A., M. D., D. Sc., 
DADE, 1D, - - - Chemist. 


CHAS. E. MARSHALL, Ph. B. - 
Bacteriologist and Hygienist. 
Ary CABURD: oS S.5) Wis eon. Sec and 
A.M. Brown, A. B. Treas. 
J. Li. SNYDER, M. A., Ph. D., Pres., 
Ex-oficio Member. 


ADVISORY AND ASSISTANT STAFF. 


M.L. Dean, - Assist. in Horticulture. 
+L. H. VAN WORMER, B.S., - - 
Assistant in Chemistry. 
F. W. Ropison, B.S., - - - - 
Assistant in Chemistry. 
Gro. A. WATERMAN, V.S., M.D. C., 
Consulting Veterinarian. 
CuHaAs. F. WHEELER, B.&., - - 
Consulting Botanist. 


igo dale Levant iis tele sv 
Consulting Entomologist. 


§S. H. Fuuton, B. §., ) Incharge of South 
T. A. FARRAND: Haven sub-station 


Mrs. L. E. LANDON, - - Librarian. 
S. FRED Epwakrps, B.&., - - 
Assist. in Bacteriology and Hygiene. 
Leo M. GEISMER, Chatham, in charge of 
Upper Peninsula Experiment Station. 


SUB-STATIONS. 


Grayling, Crawford county, 80 acres deeded. 
South Haven, Van Buren county, 10 acres rented; 5 acres deeded; Local Agent, 


T. A. Farrand. 


Chatham, Alger county, 160 acres deeded; Local Agent, Leo M. Geismer. 


STATE WEATHER SERVICE. 


(Under the control of the State Board of Agriculture.) 


OFFICERS OF THE SERVICE. 


DIRECTOR, - - - - 


C. F. Schneider, U. 8. Weather Service, Lansing. 


STANDING COMMITTEE IN CHARGE. 


Hon. CHARLES J. MONROE, - - 
Hon. HOLLISTER F. MaRsu, - . 


* Resigned May 1, 02. 
» 


~ 


} Resigned May 31, 02. 


South Haven. 
Allegan. 


+ Resigned Dec. 10, ’01. § Resigned Novy. 1, ’01. 


ACCOUNTS OF THE 


July 1, 1901. 
July 1, 1901. 
June 30, 1902. 


June 30, 1902. 
June 30, 1902. 


June 30. 1902. 


June 30, 1902. 
June 30, 1902. 


“OI Sarge 


STATE AGRICULTURAL COLLEGE. 


FOR THE YEAR ENDING JUNE 30, 1902. 


SECRETARY’S FINANCIAL REPORT. 


SVs CAST ONL TANG a sesresstore evoicas oii missal a eis mts oeyai ta ea aol ei mtare tea eta ovale ee 
To cash on deposit, college treasurer..........-+ceesessereeeeee 
To special appropriation receipts: 
Krom State Treasurer, 3.5.2 cnise ale cles sis oc e slau tele cet $14,000 00 
From United States Treasurer...........0..sesmccesee 15,000 00 
From institution and other sources. 6,213 01 
By special appropriation disbursements............sss-sess0ss 
To current account receipts: 
From State Treasurer, land grant interest........... $65,000 00 
One-tenth mill tax............ 25,000 00 
From United States Treasurer.....:......s20-2ces-e0- 25,000 00 
From institution and other sources.............++++- 42,674 27 
By general account disbursements: 
Gurrent account. .2.0. scence ence eee . «+ -$144,837 82 
Supplementary ACCOUMUS reveals misiealciesiel erwin et 12,860 29 
By cash on deposit, college treasurer........--.sssceeeeererves 
Benger ree oe ho ROBE Asha ego ad ade sac cordon socom Sogsoos badges 


TABLE No. 1.—TZabular 


Totals... 


Cr. 


$23,499 28 


157,698 11 
6,536 46 
1,230 97 


$193,964 82 $193,964 82 


exhibit of secretary’s report. 
y gi 


Balance sheet. Transactions, July 1, 1901, Balance sheet. 
Jaly 1, 1901. to June 30, 1902. June 30, 1902. 
Dr. Cr. Dr. Cr. Dr. Cr. 
| 
aR er Sciee Joc BYE Cay |e Aaanetandoslanokasaonnoces $1,183 S32: “SU, 230097) |S eeeneee 
College treasurer*............| DL 029/88.) ete /crccatte nota sioieeciniaeentoae 5,506 57 65536! 46 || . 102 co atin le 
Special appropriations....... | |sieretevovecs seietata $461 39 $35,213 01 285499128) taiewissiaistan es $7,708 15 
Current accounts............. |-ceneceeenes 616 15 157 ,674 27 TAS SOT CSO erm acta eee 59 28 
Supplementary accounts..... Weringe act ims sccandessacs Bedacdsacncaas D2 SOO) 2B oo ere cw nierecowe «| ieee stee eras 
| e 
miveia bei olaps aids tle aistoll $1,077 54 $1,077 54 | $192,887 28 | $192,887 28 | $7,767 43 $7,767 43 


*Treasurer’s statement is greater July 1, 1901, by outstanding warrants $4,615.10, less credits by. 
remittance in transit of $1, 913.23 and interest not ‘credited, $14.62, and June 30, 1902, by $3,748.20. 


TREASURER’S ACCOUNT. 


ee i i i) 


$199,565 92 


Dr. Cr. 
$3,746 38 
195,636 73 
182 81 
oe ees $189,281 26 
a. aL ite 10,284 66 


$199,565 92 
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STATE-BOARD OF AGRICULTURE. 


TABLE No. 3.—Current account July 1, 1901, to June 30, 1902. 


ee ————— 


On account of— 


Dr. 
To disburse- 
ments. 


U. S. Treasurer, thirteenth annua] payment under act of congress of 


Cr. 
By receipts. 


AUgGuSt 30, 1890 ........00e reece eee e reece eceetectetercceceecccccssssnsccsscssesleccene, seeene $25,000 00 
State Treasurer, one-tenth mill taX.......... see e eee eee ete erence reece eee tenn een e cerns 25,000 00 
State Treasurer interest on proceeds of sales of U.S. land grant........--++-).-++sseeeeeees 65,000 00 
Salaries paid...........ccceee cece cee e eens cene scene seseteeeeseeecreeseneereesees $55 BSL DO | siete 2 eee ele 
Farm Gepartment........ see eee ce eee eect cence eee eee e cence eee e rene eneeneennees 19,629 62 14,679 24 
Horticultural department 5,263 68 2,273 31 
Mechanical department, 6,338 74 1,423 93 
Heating department........--.+seeeeees 13,827 02 2,215 67 
Cleaning department.....-..-.-..-0e+-++: 1,552 99 277 81 
Electric lighting department 2,794 95 937 88 

(ci sc ETA OU IE ORT OS Cat UP On Pn De onc ee natenonosagcudaradcr 1,220 39 65 89 
AGVEFtiSing...........- recs cence cence cece eee ccecee cece neccecsceseersceraseerens 1,779 16 2 00 
MMA ORSON onic cea cciein em a esos /e\nssiayeia op ole) a Shui elere) ln o'ieje\eleie)s 9/m\etsia\o!ereistelals1esola.e{cia/aintm 827 54 486 40 
Special COUTSES........ 0c cece eee c eee ee cee e eee e renee cece cteeeeeeereeeneesecence 1,568 48 236 08 
Academic departiments........... cece eee e cree e cece eee eee e ere ee eee eeeeeeees | 12,466 93 3,128 64 
Contingent building. ........... 6. eee cece eee eee ee eee eee teen eee een teens | 18,128 69 15,367 92 
MITRCOMANIGOUS. o's oc eis o/s era's 5: a-uis' nici e,0\clo\cie'in 010 winiwie a)s nicyeleteje = « win nlnis vjele's vie 0(vioisiainieleiaie\s 2,250 06 1,157 44 
TETEON DOUSE AAGIFIONS 2:5 )0 yoo n va ce cme ne cece need dalcie! sinle sie s.e,0\oiele/aeimsniaisialenes | 15149) O49) caterers nisielereetelele 
MURAMATIG TS RATIBGIGULLEB 5-0 cic oc: cjccese nis <'<1u lols nrciaialelojavote s aleia\ =| otasuls\alels wic\erew ies afalniois\wia/m\c'a's\ofeias | 6 G70 STi rec <reieiete wis lolel eis 
SST GUIT: Pe oat or ee ere cnee F S.O7G:88 |seos seoeeoeeee 
South Haven experiment station...........-...- 610 99 44 62 
Upper Peninsula experiment station 2,501 55 168 44 

$157,489 11 $157,465 27 
Balance at beginning of period July 1, 1901......-. ssc eee eect eee eee e eee lene a obese eats 
Balance at close of period Jume 30, 1902.......scceee esses cece eee eereeeees DOQR: linsaee emia 
UGS Tek ctascis ora Sistas < cs lofe 6’ era lajalel im alate ata/ovorspaustere a lcheye a oletet oral stewetotslelacefelesele(stafelheisterrsauctatatstossle $157,548 39 $157,548 39 
. 


TABLE No. 4.—Experiment station account, July 1, 1901, to June 30, 1902. 


eee 


On account of— 


Dr. 


To disburse- |, 


ments. 


Balance from last fiscal year, July 1, 1901 
U.S. Treasurer for fiscal year 
Fertilizer license fees 
SEE CW eG Oe Ae ap enor neEEAanrnercr ic COMScdonTOUacoAcaocen Aco00ucomodgogCs or 
MMMM PATE CNG: 0 20's 0:6,0)c1azs:0 s/e\e/oje'eivin cle, civle'slsle o's eipivie evel=lalomistatsaketeraiataletals x’ =ivuniaie init 
Horticultural department 


Terre er rr ee ee eee eee eee ee 


SONGINIGAGOPALEMICIGS <v . <:a:a's:e'0s's,010 c'o.0 e/ele ore v'xio elo dvialela(e sie larerevole Biaistele sents la\>teiniel- Pinte 
PEO UAMICAL GOPSTOMONG. 6 oo. 5 ooo clase a0 sisiciciuis owe, a/aie ole vin ieleleha Misie.s sieltVeleleleletsreiate/ols\atateleys 
Entomological department 
Library 
Sundry 


YEO) 71 C0 ec CCG CRA CM EAC IDRRE Cann aaar aaccr onarnarctae dane 60g 
PLE AVON SUS CATION ceca 0:5 ae ia,01010 » = » a's d'o'e;sip\sinralelais civ sidielets eit ays eletela’creaistnerenetntats 
Bacteriological department 
SeARLETIOIOPICAL ALA LOs Mee see acie wiad oo dieiaiarcic o/s siasiae eeaie ane temiais eee ee eee tetas 
Balance on hand June 30, 1902, close of fiscal year 


1,510 73 


712 93 
859 69 
1,174 67 
1,699 22 
124 95 


$21,359 16 


Gr. 
To receipts. 


er 
rr 
rr 


seen ween eens 
ry 


Pe 


ee ry 


$21,359 16 


AGRICULTURAL COLLEGE ACCOUNTS. 13 
TABLE No. 5.—Regular employes and salaries. 
Classification. 
Officers. acme le Other sources. 
i Current. | £Xperim’t 
station. 
PALGSIG ON bere ctcieeresatcaite sis eistsreinie nib arel«(eha(slausvetetereia's Peay ZOOL OO! opty AO \Ieretalaleielsisleralntal|!aleleratet=\e/etelevets Dwelling 
Professor OTC HOWIS UE Vietscfeisioics isis cieicls aisisieia c/cteiors 2,000 00 1,700 00 SSOOF OOM ercarasireistelctare 66 
BSMIED OL GEVIN Vera wie te /mter pte} -Ya1alalares.eforeia\ais\e!a/ 1,800 00 ECDL Ds sootcasedcallagcusondales oe 
UL Do tiara KOwd hie eborcacadmonoEdnunee done 1,800 00 400 00 FADO) OOU |e reerererctaterate ss 
We CO iret sano oecnc ome dds aaneTacorc 2,000 00 ZAODO OO! |e a1s7ecdrerwcts-njehal|)ssjeve rel sse oiataCo'|| ereeets | eae 
oe Coma Ee NTS! Gon obond cs Beoraeone 1,800 00 TE SOOK ODL | Risreiccctetcloresiersl|tnvcloietsinietersteters Dwelling 
College extension lecturer, director of experi- 
ment stationand Supt. Farmers’ Institutes. 2,000 00 1,000 00 1 00000)]|!sis/nsies stetesces 6 
Professor of mechanical engineering........ ; 1,800 00 TE SOOG OOS sieiersctsrecsvene evel are narerderohetetere & 
s SER ZADOAG DWV ates ateTetatnieleieinta ejects Slafel=(o4's sie | 1,800 00 1,800 00 
cs “ veterinary science.............. | 1,500 00 1,200 00 
Dean of women’s department..............+... | 1,200 00 1,200 00 
BCMA Tes. Don ee en ciettclans aeaNeais 1,800 00 | 300 00 
Professor of military science................. 576 00 576 00 
Adjunct professor of chemistry.............. 1,800 00 1,800 00 
Assistant professor GEM Zt Osa sono noone 1,350 00 1,350 00 
his. and pol. economy.. 1,100 00 1,100 00 
ae oe mathematics............ “| 1,100 00 1,100 00 
es ss RG Gey Pyrere riers ereletetalere evelastete 1,100 00 550 00 
OS BS IDPS BET an Sabo Secu ome anode 1,050 00 1,050 00 
ae OG horticulture. <2. .2.....- 1,500 00 1,500 00 
cs oe Chey tellin ule slonaneopodgodees 1,500 00 1,500 00 
xe os DV SIGS ae sateraemierosiesion: 1,450 00 1,450 00 
ts ne DACTETIOLO RY) stain cterersi<eeseis'= 1,500 00 500 00 
Director) physical) CulGUTe=. cece .0. cc ciecseinsiei 1,100 00 1,100 00 
STE MTSU TAY ATT Gs etc ote yal rare vereiars «ote ote saibieles alee Gateptalelsimetares 1,000 00 880 00 
Instructor in DO GANT Ahornc. otavaratviotaiaie:eneie Stover versin ers 600 00 600 00 
Ee ZOO LOD Nailers gio\e steiriavatelstsesvelciviclstele'® 1,000 00 500 00 
Me ‘* mechanical engineering... .... 1,050 00 1,050 00 
es CETTUIDSIG rsteyaiciee ie eis aisere aisle cieicotieers 600 00 600 00 
& COMBS WANN O” stocniiceetn Higtolatela/csolvieteiateaiteaes 700 00 700 00 
se a mathematics icipievatatntal eis] elevelay efevei eine 550 00 550 00 
ce Che nie ook | eekubante eicice asia euefureiorersrs 550 00 550 00 
by ee ae nenical GEA WAM Pre. enrcieay = 600 00 600 00 
Be CD GE WTS Gama nauogop mdb cose yeoue 600 00 600 00 
ve cas animal husbandry OB ie eens SR 1,200 00 1,200 00 
Lt fs ALipnabcoce ado | 550 00 550 00 
ee MASTICULIUTE leases oieininiew wleleo nin 500 00 500 00 
UE = AOMESTIC SCIONCE s.r citis ce creey ss 800 00 800 00 
ie PMI O VIGNE ersten wieic ss vores sicleista 900 00 900 00 
e sf eer aepay ie iavoxs aiaiaia|«'s stay a=\cfare/eseyers eres) 500 00 500 00 
ae Se puysical Culpures. < acsaece cee: 500 00 500 00 
it pa COOK GEV spierets terete ai-telsisis vss cieysls 500 00 500 00 
sm ELD CATV IIE Camties cisjcnereers ele serene aie 3 700 00 | 700 00 
Ue Sie DILV RIGS. cierseraatitors, stain nalemenice 550 00 550 00 
oe MPDACLETIOlOL Yair asies emote stl 350 00 275 00 
Re et HNTT OLSEN essa com crate reheat sictatieye wiser | 500 00 500 00 
gs CO WAR OES eae pierre GARE OHO bod anne 500 00 500 00 
ie “* mechanical engineering....... 600 00 600 00 
HOLEMANSTESMNOUBCS «vis laina« sor ces newlelaisnee sas 1,(00 00 1,000 00 
as MARCHING SHOP were «ieee sale ei ciors sels cecil 1,000 00 1,000 00 
es WOOGHISROD erie ssniecionae seissicaioeee| 750 00 750 00 
wo LOUIE Y este cine shelsieiae celts ae SocePu eves re 700 00 | 700 00 
(CERT aa Rt co COGURO SAO SHACEEE DROGS AOROAC anne 1,000 00 800 00 
Woremanicollere farm: ciaccsenciceceshecete ct» 550 00 | 550 00 
af horticulture department............ | 480 00 480 00 
Glen LOspresiGen Gije.. ois cos sca cde ate nic steiecsies 600 00 600 00 
PERTE OLAL EG Theteretays o eisreteteliets’s/afel sian vials sleraietels ieteye siete re 800 00 800 00 
JATTCLIITIGTO TER CGO OC OQDUSO Ge RURD DOCODE IRC neetee 1,500 00 1,500 00 
IBOOKMEGDER 2 sae dei s aelh Palsicmic sien avlseGleles ens | 600 00 500 00 
Glarisip Secretary. sen use vemos sek ccuh sh vex | 500 00 375 00 
eee eChanical GepartMentecs +1. es os. | 480 00 480 00 
ANSLEY tin ery el Toone Qodgoone. Gre nepsRerenaee 700 00 100 00 
PROTIGMUGMTIS tein le aictethetela mete wieine dieiniaiwoeiccic toes en L500} OOM |icersinrermsieicte ere 
PUSS IS CUI b CHEMIIS Ue coesc file islars nix Pieces ciahriois e018. 3 |) T0000) 007) terete wise 
Stenographer to director experiment station. ‘| 450 00 225 00 
“* Supt. farm department.....) 420 00 420 00 
PRONG GAT GUILD TALIS Ts, <ctmeee <cltlee kis om lets te sinee ets. 300 00 800 00 
ANP EN Pe WAC HINA aro yesste ee raiate Niche acc cporwvareiniore (o's diel acs 480 00 480 00 
Nurse in charge college hospital............. | 450 00 450 00 
LGUE ha sista Sed dondadsod oon yOOUCOOOCeeD BO aeE | $68,986 00 | $58,491 00 | $9,495 00 | $1,825 00 |............ 
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$+ TABLE No. 6.—Detailed statement of legislative 
Object. Total. 1899. "1897. 1895. 1893. 
( cole=|zo] o)a=*| ele 2 efeol co} 
SOES & = b> = SoS 
. ePsy.e So 7 BES 
sEZeac-6 S. @ A 
oS eae a. a go> 
Sw F 2 poe & ches : = 5 
sc 5 Ege a FUR! > 38 
Oe: Ba o8 eas 3. 
+e OR Ps Tey ° 
Buildings ........-..-seeeeeceeeeeeces < oR Ges oS 5 
= ES es 5 
Bag eS hae ee > 
So spe gael = : 
Se iish yeeas 0g : : 
ula 3 wR A 
ES aes oe Dale 
S23 S 8B B= 
Total for buildings................ $351,325 00 $117,000 00 $5,200 00 $3,000 00 $5,000 00 
AGG OBB iD | A 056,0 scree a scale carers | eestor ws Wa ee Vell ig sta socaieclatsraictall patentee ee 
87,388 60 10,000 00 12,000 00 12,000 00 13,500 00 
PAU aK De ReSee oo peicieicedn Gccccccosscnl Ignoto anton 2,000 00 
DAE bt (a oo Ren tadaedal eeucnsochon ce Suite bene 900 00 
S991 O07) Me 2e Feat ee ne cmccll cm seaiote emer een ecrtaterorcte eke teats 200 00 
| DED: OO! 3/55 sca eisvs save oid s1eve S)s | are a,etse-afoiaterarail ater aca) z heme celal | eth al otareeneenae 
ROUANY <o cc sino ninis'oineiwre wicinicieie cle)niseieie\ leila BES sila hal Panera aanoodcan epooburcbbee| |Oamactananacl|hsig640-c05° 
OROWMIB GLY cca. eens cele vinviclselsitie ne wile nine NETRA Dil on sborscobodae|Moobocdonhes|snos céousddlh kegs soce acu 
ZOOLOBY cn awe sce c'clcwia vnc vicensslsciv anc’ | LO S296 OOM ero Sette cats cscs seray| ae ou vercteuars teuseel| isvacanemrerete rine 225 00 
WOU OTAIALV reeicatsle’s ols feloic acid levelslale aie ein sie 2 DSO SOD Tl sc .cere uso wre erae tar |lers sve wiarolnve, ofchei|iozotofototateretencterarleisteravar ar arena 
VME AITESEVESN LCR otatere ols = claracs' cial ot aisvejctelauacre GHOSOMOO wi itraves nanase sere iectira a efel| setae ecaustsle oversicll cxate opnemetere sara 500 00 
OWES IRA TR NACIUN a orev nse scleteciatetavercleies viele Meleiers | 153200) OO) isis fete crac stein love's] Oictarelaqeserare otetel| trie Ae oeeieterciers leva Stag BEE ae 
RCN SELTI CO NVA LOD (0's le'e)c.c s siaic'eoverslersinerels 20) 882200 Fe ercdvctorere's ooveceeel| mince a'plerete erareillouere’s clewntete al coll statycamiaeke apierees 
BRRMGNLOR Geer ros elocise heat enee ten | 41,800 00 11,000 00 | 11,000 00 | 10,000 00 4,000 00 
BaP NIG AD OD oon carole were wiaisieisicleisieielaventete 58,000 00 5,000 00 5,000 00 8,000 00 8,000 00 
VEAGIEL ROT VCRs ore'e oa. cic.cje ore iaielelsiel oie | 22,937 50 2,000 00 2.000700)" +2, 000100) || secon estes 
UR Tenis Soo dnaear GOBER EC abbbondant | $5960) 00 |... cece tie cians sews evieine|ocisies sssieees 3,400 v0 
MOPAIB ee eiraccnce soaacene see $1,173,343 31 $145,000 00 | $35,200 00 | $35,000 00 | $37,725 00 
Annual tax on each $1,000 of assess- | 
MIRE Gs ,- 2" ale vicie vie = aieiv.tieis, ore Siete voimvelareveuieters t+ $0.035 $0. 0656 $0.0155 $0.0155 $0.018 
| 
*Agegregate tax to date on each $1,000 | | 
BL ABCBSINTEIb..s sos dscceceds seen | PRAT Rais $2.2301 $2.0989 $2.0679 $2.0369 
| 7 
Assessed valuation of State in mil- 
BUASTIMIONE CO MATOS 5.275, 0:5/00 0:2's/c ae. cle astoiete | ae einitetne deledaietetle 1,105.10 1,105.10 1,130 1,130 


* Counting only taxes actually levied and omitting land grants. 


t Average. 


+The legislature of 1901 provided for a permanent annual income of $100,000 in lieu of special legisla- 
tive appropriations except $1,000 for the State weather service. 
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appropriations to the State Agricultural College. 
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1891. 1889. 1887. 1885. 1886. 1881. 1879 1877. 1855-75. 
Qt i = ie} HQO 
2 = Ede Sai Grae oe ESE eS 5 yeees 
$58 aS acasg| Bsc 25 Eee es = BESE= 
sie He) me ESop One ies aoe a5 w Roses 
ia as @arxotr S35 o.p — - rs =. a 
Soe 2 <= ~Bepea| Jeps a Patehe 29 5 aeaPosp 
oe es Ons o-2= ® Se o© 2 - 322m 
i ed =] aoa et Ho Sate) : = = : ge 
a 5 exeaoe =. gk Se = So a Cn => 
Om tz Tipe fo Bs ES =: 52 ; Bose 
wee eRe B=: 8) w: 85 a? o: eS : 5 oS 
5 5 T=: 8 Ses aian ats are D5 ; (2 Gyre 
ae oe i) 2S - a i) - oe: b-) . “DARD 
ras . xe oS . cae) =: oc . 2 WAS 
ao . p- + - &. o . oe eae 
“ae - aos ge a. — me ad acre ee 
Me Ant ) . [~) hi art i Se Pianta) oe ee 
: se he ad oO: a 3 eed eee 
: < aS pare ete =e : Heath: 
re oe % % mntenes 
ere | pS | wesss| soeS | oS RES a S Bees 
ZSE SE SSSSE/ SEES ss REE ee és Sssss 
ooo coc ococe oooeo i=) ace ——} —) oo oo 
$16,450 00 | $9,800 00 | $30,100 00 | $22,200 00 | $8,000 00 | $33,775 00 | $9,000 00 | $25,000 00 | $66,800 00 
Fee alec war oallee en seas vcllicetier ss “Sone 16,770 00 | 14,498 00 9,943 60 | 12,300 00 | 413,143 97 
7.800 00 5,000 00 1,400 00 3,147 00 6,720 00 1,576 00 1,290 00 3,691 60 9,264 00 
2,000 00 | 3,000 00 | 3,000 00 3,300 00 3,125 00 3,000 00 2,060 00 1,190 00 2,440 00 
2,100 00 800 00 2,815 00 4,810 00 3,389 00 4,175 00 4,016 64 2,400 00 1,670 00 
570 00 500 00 1,250 00 432 00 1,342 00 3,220 00 2,810 00 947 00 720 00 
530 00 600 00 340 00 A DOB O0u lon peserixeaen Ilha ce csetie oleae oecteten oda) toe qzacenincs | Rte erates 
500 00 1,000 00 800 00 800 00 POS OOP Wow ncs Leaks | sivoaeroh oe eal wraciee eee ne | tee eae 
500 00 1,500 00 2,000 00 2,500 00 1,000 00 3,000 00 1,000 00 1,380 00 1,075 00 
700 00 | 1,500 00 1,500 00 1,500 00 1,945 00 1,000 00 800 00 480 00 646 00 
100 00 200 00 200 00 D = OSG LOO Ml actorenc we ek stake, | eines Teale eadiaeoka Se ofan ome el islene apa ole vid 
200 00 475 00 600 00 450 00 700 00 2,020 00 1,020 00 125 00 
1,500 00 3,200 00 4,000 00 5,200 00 1,000 00 BOOKOD esata tise k ol eo cmaeee ee 
2,045 00 2,920 00 7,500 00 TEAOON OO ere 42267) Oy esate: soko: lin Seotrane-ccos lace oeeat 
1,500 00 800 00 600 00 600 00 600 60 600 00 600 00 500 00 
8,000 00 8,000 00 8,000 00 SOMO LOO disses econ ioe alton scree sh als nce eeeeal ape semQekel 
i eee 8,350 00 SEBS TS DD lacie cee oincecioee ces lasek Laem ule aeaeintsne's a0lactaomteatemeats 
1,400 00 500 00 PATOOUOD |e caton seetctaltsce eel e stops Ieee a case 600 00 660 00 
$45,895 00 | $48,145 00 | $74,792 50 | $57,720 00 | $51,089 00 | $67,164 00 | $33,080 24 | $48,673 60 | $498,758 97 
$0.02 $0.023 $0.04 $0.033 $0.04 $0.042 $0.028 $0.04 $0.0747 
$2.0036 $1.963 $1.912 $1.833 $1.7657 $1. 7026 $1. 6197 $1.5672 $1 4407 
1,330 | 945.15 945.45 810 610 810 630 630 | 137 to 630 
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TABLE No. 7.—Income of the State Agricultural College from all outside sources from 
the date of its foundation to the present time. 


From State Legislature. From U.S. Congress. 
: | : 
Year. Land sales ee a Hatch act | Morrill act Total. 
For current For special! salt spring CereaE from of 1887, of 1890, sup- 
expenses. | purposes. | and swamp land crant experiment | plementary 
land grants. |, 4g cee station. | endowment. 
RPE eeme ai elaine) as clei w'n|'a aim aia: clejeinsiaiers $56,320 00 
ee E 150 O84 oe 5, etal ens Scat hee 
DIS OT ah soces. teyslstessalerc|/te c's ae tes oes Jeceeeecseeeece 10,218 97 
407 80 9,407 80 
726 09 9,726 09 
1,156 61 16,156 61 
1,094 27 16,094 27 
7,608 38 27,608 38 
592 49 20,592 49 
17,559 00 67,617 96 
Lee 1,320 02 2 1790\93.4| Races desk cell emesis ears 24,040 95 
rh 7) Cape 18,250 00 10,500 00 4,135 72 3185 S401 ciéenessncitepnal auctoas ee eenee | 36,671 56 
iby@ron565 18,250 00 | 3,000 00 217 05 T 11D GD. |. eee tiesccealececcsrasseocs 28,642 70 
15,602 00 10 13 1150597 068 |ee. sens Oana eeeee eee 48,467 19 
| 15,602 00 150 13 14,061 98 |.......-ceweenleneeserceeneee 42,814 11 
7 | 7,755 50 144 53 14 AACS 3 ian oe ee ea eee 29,984 17 
7 6,755 50 1,773 09 165830 LT eter c1s.cieis's ss\e1] alate's inn s)e/si0iale(e 32,996 76 
6 30.686 80 979 06 15,172 86 | ocev encase esleccccccsctocee 52,988 72 
6 5,686 80 826 60 15,807 09 |. ccc cee cceslecencdecercnas 28,470 49 
| 4,9 16,068 32 712 22 16,978 22 |.ceccccssnscer|ecscccccvecees 38,730 56 
| 
1880... 4,971 80 | 7,068 32 797 55 17,837 24 |. oveccsesccers|sccccccceecnce 30,674 91 
1881... 7,249 00 | 43,720 50 461 95 20,935 2B) |. eecces soss|evcareiovrcccce 72,366 70 
1882... 7,249 00 | 8,945 50 358 46 22D TAD 5 |setsivie's sielatelalels | ccetn (a alolsis’minie\ele 39,060 41 
1883... 8,385 00 | 23,793 00 391 95 303749 \GDi Ices ea meee eee lnnesceaaccaes 63,319 55 
1884 .. 8,385 00 10,526 00 1,259 90 QT, 909 TZ | wcccrcvcsscoe \Boaaoosomaocas 48,080 62 
“22 Be ee | 35,103 00 187 50 OTT AD Hated tok ae ee ee eee 65,060 90 
Tb AAA | etetsteletal gist atetacelele | 22 OLT ODE |e icreterotaieiote seen 30,461 04 Jon... cece cele ere me seco scce 53,078 04 
MD eeaec eaves |ltieid'elajolaiasa'tioe * 44,040 00 | 7 198 20 | ¢ 24,611 BT |..cceeeceeweee WAR ASCEPSIA IOS Sc 68,849 57 
1888...... lensescvenesecs 30,752 50 144 20 32,406 60 $15 OOD TOO S iicicicicisietais'-wiclar 78,303 30 
TS Sel ee ene amare * 20,973 00 10 50 31,322 69 15; OOOO i ceccernticetreee 67,306 19 
} | | 
00 Ree eek rameters * 27,172 00 238 50 32,360 64 15,000 00 $15,000 00 89,771 14 
1891...... [renee eee eeeees | 22,947 50 37 38 34,750 54 15,000 00 | 16,000 00 88,735 42 
BEA este) 'esieeimarele fers "oyaia | 22,947 50 137 38 34,948 12 15,000 00 17,000 00 90,033 00 
ib SR |\sieless|s sieves pene 18,862 50 10 50 37,927 04 15,000 00 18,000 00 89,800 04 
MA are | ak vice knee cea | 18,862 50 433 59 44,527 26 15,000 00 19,000 00 97,823 35 
Sa Nac titers lho wy aiclaie'sicisrsiece’< | + 19,000 00 10 50 45,301 85 15,000 00 20,000 00 99,312 35 
eres aix|iaididis!sla\e/alsie.einisie t= 1G= O00 ODN irereielaistatercirettate 43,886 40 15,000 00 21,000 00 95,886 40 
1897...... Jenene eee eeeeee | 17,700 00 |......... sybase 43,779 54 15,000 00 22,000 00 98,479 54 
ToT Soe ca pnaneneecige | 7 17,500 00 |......-....06- 47,508 28 15,000 00 23,000 00 103,008 28 
iC oe See § 8,750 00 705 00 52,526 11 15,000 00 24,000 00 100,981 11 
"La ed eee eee § 72,500 00 75 00 72,298 38 15,000 00 | 25,000 00 184,973 38 
TeLIgi TY Pegi| Ree ee 572. BOOKO0! techs eaten 63,976 79 15,000 00 ~—-:25,000 00 176,476 79 
1902... oe 10 O00; OD sos 2,000) O00 ine ee ntleciee 64,081 81 15,000 00 25,000 00 205,081 81 
Totals.) $462,085 60 $724,937 74 $101,662 47 |$1,004,481 02 $225,000 00 $270,000 00 | $2,788,134 83 


* Including appropriations for weather service. 

+ October I, 1886, to June 30, 1887, nine months. 

+ Including $5,000 for institutes and $1,000 for weather service. 
§ Including $2,750 for institutes and $500 for weather service. 

|| Including $5,500 for institutes and $1,000 for weather service. 
| Including $5,500 for institutes and $1,000 for weather service. 
||| To June 30. 

| Weather service. 
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SUMMARY OF INVENTORY, JUNE 30, 1902. 


College farm and park, 671: acres @ $70........ cece cee eee nescence 

Atiepicnfelde and ATLVesalavACLESN@! POUnOO cre cls) cls) a e1s'ee\e\s) slcleie ec selelel- viele: @ 

Buildings— 
Library and museum, built 188l.................. $22,000 00 
Clybleere: neil lawns USHA GA dion onooocbuooononobe 17,000 00 
Wallen ounltGs VS GOS. ars acres: ofetenseucbere siiern a 30,000 00 
Vie spalncailides OU lige Sitpeieyee he Soke st slesay's:0is etches os ake arsine 20,000 00 
Abbot hall; built 1888) add. im V896.5.-.......- 15,000 00 
Chemical laboratory, built 1871, south end add. ’81 18,000 00 
Machine shops and foundry, 1885, so. end add. ’87.. 15,000 00 
Veterinary laboratory, built 1885................ 5,000 00 
Horticultural laboratory, built 1888.............. 6,000 00 
Agricultural laboratory, built 1889, imp. 1897.... 7,500 00 
Botanical laboratory, built, 1892)..5. 0.0... -. 20 - 10,000 00 
JXenooy ere oyu hs Dee ts}5)) 5 6d cigid alain biG ab OCanG Cinco oI 6,000 00 
Greenhouse and stable, built 1873, 1879; rebuilt 792 6,000 00 
Greenhouse, experiment, built 1889.............. 1,300 00 
Boiler house and chimney, built 1893-4........... 4,000 00 
President’s and two frame dwellings, built 1874... 12,000 00 
Hour brick dwellings) buwlt 185%. 2 3.0... so 10,000 00 
Two brick dwellings, built 1879 and 1884........ 6,000 00 
One frame dwelling, built 1885..:............... 3,500 00 
Howard terrace dwelling, built 1888............. 13,000 00 
Farm house dwelling, built 1869................. 2,000 00 
Herdsman:s dwelling, sbuilty 186%). 2). 1... eee 400 00 
Ten barns at professors’ houses................... 2,000 00 
Horticultural barn and shed, built 1868, 1875, 1887 1,200 00 
Cattlelbarnvand sheds built) S625... 0. ses soe. oe 1,500 00 
Sheep barn,: bwilt UGRis2 5 eee sieleis aca ed ote pie sie 1,000 00 
VOTSC MOLLY DUET. SW iyeriertovaisterAerehciers fel siexsic ees 1,000 00 
Ee een METERS OEE UU VG US, a0hits in erate fave elorate ie veils eset ete, ones 1,000 00 
(Clove) Loe iene] orb i eel Re itchees oake Sete eo pic ean COC mee 400 00 
Graime barns: built WSSiliwyae scrcciee ees Gao aera 1,600 00 
Honsee sheds. Duillitt W894 oc ativecusve ewe aiess eile aes 200 00 
MOO MOAT DUD Ged OS Meta rere rors ere. iiele rales sierra ietele-onere v6 1,000 00 
SAT ieee DULL Geel SO Aton circiraye Panakalovatasois fe -<oleieys \sleueet a barteore, = 800 00 
Brickworks shops, DUUG TSO0 5. 15 cee «we alo. ore arse a ss ere 500 00 
Obsernvatonyee OuUllty I SSON em<i-terrce eyes ame nie 150 00 
Bath house and fittings, built 1889............. 400 00 
MESH OUSE SOAS Occyctege tivicoe. 6 epee lnens Wilstel ayejend. 3 Sele reve 100 00 
esas BO ap DINAMO) oyfeta ioveya.'s sitecorar Mllara elebeverecn’oyo! Allele 150 00 
Bee house, 1884, remodeled dwelling, 1893, add. 1900 1,000 00 
Tos Metre LEG a Se arocon bis coos gleke(alavey «0: euave'n 588 eid 3,000 00 
Poultry building and yards, 1894............... 625 00 
DBA DAVIN MOMTUG OS Ole rec elec ote nec iels) oe oe ayers aun 800 00 
Waiting room street car terminus, built 1897..... 80 900 
Street car track and fixtures, 600 ft., built 1897.... 360 00 
Lumber shed, mechanical department........... 250 00 
Dicer re itis oie sie icin co tierce wba etneleres 210 00 
Come shed built LSI wo « asics «x. 0\0 oe a cela een mele 700 00 
Woman's) building; built. 1900......... 0.050003 91,000 00 
HALTS DAT OU e GOO cs aids s was aleclamee Se 4,000 00 
Dairy building, built in 1900..........2..ctaneee 15,000 00 


izoumnridce, over Cedar river, built. 1888 ....5.6 jcc oes hte e ls oe base 


PRIOMEGMCHTMICU STOLE scScr is. scinctuctelereusts she Srecsienstae ice: olatene eke 
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Amount brought forward ........ Wes 5 Tene seeming es ame $409,332 50 


Water works and steam works— 
Artesian well and connections, sunk ’87, 343 ft. deep $1,000 00 


Artesian well and connections, sunk ’*99, 345 ft. acu 650 00 
Firepump, 1883, $650; tank pump, 1881, $200.. 850 00 
eee ee hose carts and 4 nozzles, bought 1883- 88- 00. 99 00 
2,378 ft. wood pipe, 6 in., laid 1883- 87 ) 
2 ,623 ft. wood pipe, 4 in., laid 1883-87 | ......... 1,531 00 
662 ft. wood pipe, 3 in., laid 1883-87 \ 
1,500 ft. wrought iron pipe, 3 in., laid in 1898..... 360 00 
One thousand ‘feet fire hoses. soccer tetera aes 80 00 
Water tank sand heater; built GiSS3e2 2/3." eis. semor 518 00 
Thirteen fire hydrants in place, built 1883-87...... 460 00 
Valves, fittings and connections, laid 1883-87..... 650 00 
Hou bowersy + it. x Le sib... DUG soley reese ete 844 00 
IEW¥O IDOMCES TO tu. Gs, DU bch O ihe steer tee yetet ae 1,080 00 
One boiler; 6ift. x TS... built ime 900 4 ees. 1,100 00 
wo esas pups sel S S49 ey ees rtetaace atte anata 175 00 
Underground steam piping, laid 1882...:........ 657 50 
Minceddmenua “stoic. 2.1200. eed ee 119 75 
OMe WARE IPT OT isc ea were « Sent ete aoa ee aun 352 00 
OnleiwatierAMeter ails 4) ifs dis un oars ciel akar Pauevets a) eae enone 25 00 
HTitity @GEOTA Mots .cc/e.ch cide Sector err brine none ere neha emcee 32 00 
NINE SECA IPC: tensa. ether orers DAMP OMMAA Do Hobe 155 00 
satetys valvelon.- water Mains <3) car3 et-lele cee lepers 35 00 
Oneapiles hammers starcie carrey iecusters ora nero 10 00 
Six service: boxes, in place V8 9 Sia.) -ctst ate seats 8 10 
six lawn hydrants, in places1894- ic sets ote 16 00 
Biveanch, exhaust head... y< can, st sete ee 15 00 
Mhreesireshydrants,-1898" 2) icpssnstree ret nnetere 18 00 
1,200 ft. 3-inch iron water main, 1898............. 360 00 
Steelsbenching, put, in sm 1895 sy eae ieee 265 00 
College hall steam main, 1898) -tereoaeialtetatate 1,500 00 
Agricultural laboratory steam line, 1897......... 1.000 60 
2 1h, boiler feeds pumps\ssan-.2 ties ey -eee ee 260 00 
2 -ISokomo;, telephones; -.2a sec. 3 ann Ieee ee 28 00 
1 electric line and cons. to Williams hall tank...... 3 00 
One Worthington feed pumps. asc ser ee een 28 00 
One: fireswhistle (24:21 seater sPapeiors ole east ete Reem 20 00 
POON tg 211 <a Ne ES ARRAS ar crete aan CObE 12 00 
Di SUCAM IH OAUGES |: tacercilayarstateraterst srcraie eletate wi erento tees 4 00 
Steam: lines; 31900! et boi a eer career ee ee 700 00 
Sewer? lines,1900 .c%.e, ae See eee een 600 00 
Miscellaneous tools: 2c sae diners sci loteraee ante ae 256 05 
One: pressure (eauge rata sds eee renee eee 35 00 
—————__ 15,911 40 
Mechanical Department— 
Class room and office equipment......... Reeve ons $8,348 96 
Machine» .shop (. . so.44¢ vee aan eee ee rae 8,492 12 
Wood shop. 2... 20,982 ie eee eae 2,792 33 
Blacksmith shop and foundry .................:+- 1,855 62 
—————___ 21,489 03 
Horticultural Department— 
PLOOISE jf. siihs oi. 5.0. sheb aa we eC RO PRC Coe $1,118 48 
PAM AIS AIM |ZIOO, °2\ 55,455 ya's efo,cl ete oe re ee 280 00 
Office and class room equipment................. 943 25 
DDOTAOR YS Fle aie 6a, wie'e, «6.4 a0, yahoo a Me eee nee 81 50 
CAHIS; MNAIMNCSB;. ObC%: . ks Seth nen Gat eee 487 15 
Compast :AnG Manure, 7. 2 wesw.s cr seeiene tees 300 00 
{[RECHNOUSE = PLANES (5:07. /5<is gery ee Ne ie eee eee 2,227. 53 
5,457 91 


Amountycarried forward ~~... 4c: ese aoa. - ie Ee $452,190 84 


AGRICULTURAL COLLEGE ACCOUNTS. 19 


FATHOM GME LOU OMG TOL WAN Clem ctedckeye meus oce:/0 1 od auehes over ote amctsvepelapet Daione $452,190 84 
Mathematical Department— 
SUV WIN Oe INSU UMOMUS scart ake siole eis esis ate alee lofe ato e $2,562 09 
HOU SEAP HIG eMaberIal ee aeteeeeeterals «/erel» ele leeielealeiels e1< 46 40 
EROGIS, ANG! AP PAL a DUS erst ovetenetacs) atete evets)a/evel lovey sqale el 497 34 
ONitGey PEIN 6 os oo onlanodlo gas cder antdn Goo bor 311 07 
CLES sda Celnncioin Osean goon neon onnOoo gar 561 80 
ASURONOUALCH Meme ate teterocie eta alcra et etote evelovetetstaret ater ev siets 839 75 
————_——_ 4,818 45 
Botanical Department— 
Reet MEMNL TE Nig oFaetie oe) clei ale ola a!or ee eiakn'o esas 2 vie eame eves gt $8,393 82 
VIN TS UNLUMeal tareytel el onotote Gisie cis avers loves caste lave oistetecoi creat 900 75 
SUG OI Simesrcterer steve vrs later ovate shclotajols ci iota tosses oteleictisleig a et 45 70 
Miueroscopes and Accessories 2. 2 -. 25.425 deac esses 1,342 65 
Glasswares= chemicals; “eb /<.1s v-.cicw sic cle eierets eheveel eich 486 00 
Oiicemequapment- weber tie teterelokevrere aerel alaltyereie- 1,280 52 
ISO KEL I SLU ABS orale, Geral NCO CnIs DRONES HE CON OOAE 200 95 
GTA Sse OO MED UMMULTING tert cre tofas)s)c\s ot roceleveiet el dle loueneeceaeila 358 70 
—————-____ 18, 009 09 
Farm Department— 
: IRERMANeNG s ALR CIREB es persncceie ic, one, Siopaie ecto alace.s aneleuorelacere $1,140 26 
Moles ganda implements at. oe: shepersra ciate ayetsforel al -vorel= 1,744 50 
PUGIGh KOHN "6 onade oeGrodr one mbonootomenooe one 956 40 
GCC cn itatns ae: a ach ale eevayern's! oh ssltieied asic oes sta 500 25 
Se testes atc aa etati eae ta arraVoPels, rot eoeie is) nce weaaee sera seer harsh ast Siis 10,488 50 
DDI yates eters crore meee aro es Oe Oe Or ck ate a Ee ees 1,019 60 
ES OOS aes oye atatal ole se tence eral rorchale a eishducpoieleiaTarslovster t's sae 3 1,319 30 
Bleep este: tater ae ey Anusha dais for siate eters, si castehsl «toy ens le, oy Si sioeere 602 69 
IW) Oia toes ce cperes che se/ srtevecsrsy ara or ove srschal ai aiovetatarerereverer etc’ o 143 48 
WIMSGEIERT ROSS AG ete copiewoncdcna bp pom lO OOR OT Sabie 95 50 
18,010 48 
Women’s Department— 
(Cmalshne sCinal) SbA Soc cmocccbnoconoemgunem oo oF $369 70 
Domestic science department....-...-...2.--..0 274 98 
SOymIAG- TOGUN Sooo ow nc agcoan nb updeuLvenenccouoac 330 22 
Paco earn ANTE TOMI ee acne arere!s cf crardisie) ar mvaleve. «<=, 4)s 373 58 
AVIMISTCe TOONS! tava tciscsisistevdrei alae -cras eis. Solaris suee tile sus sitele 1,017 00 
LTTE BG Grn RIO OS GUD CCI AERC CRC CCR ICICI 100 62 
Burniture, bedding: ete. .). 5.2 22.5). arnaye catale t 3,148 52 
ISMN “Sete Gay bikGolo cen biaD Some Coon anor Oar 248 23 
PINTS PL OOM aye syeclatevs aval wi erste seuecce ihe ofa e.e ai ates Sele 580 86 
IDalinvobiyy Geto aidemicd pod Gin s OOD Odo nnn er Onn OonlUE 59 14 
—_————_——- 6,502 85 
Library— 
PMEOSS) NHOUN DOOKS a ererare'oie) le a a sociale sieleraeis eres ate $39,744 00 
iMag Soke aoe gadeoo duets oto lope cdmouGnoe 170 00 
POE REAM GUC nian sa, Sicko op wep! ran de sues ls a wise’ ais quel daar 2,066 05 
——————_ 41,980 05 
Chemical Department—Furniture, apparatus and chemicals............ 12,355 35 
Physical Department—Fixtures and apparatus ............0:. eee ee eens 6,889 08 
Veterinary Department—Museum, furniture and apparatus.............. 1,691 00 
Zoological Department—Furniture and apparatus ............-..-...-- 1,937 00 
General Museum—Collections and cases.......... i COE IIE NOE 17,853 75. 
Pincony, and hicononics Department)... <6. s62 + cr clcie cele seins os = 2 ls oes nie 144 00 
PRCLELIONOCICAl DEPATUTIENE: |. xcs cos ccc acer resem ieee nsseedesecessess 1,956 92 
RRR edit ie Ee ists aie ta n'a a Sye'< 2S ay'a'e </eiy ein blocs] siohe ose Owlmb i eve a 1,793 18 
Rr eae TPT Rs oa, 3 3l is! 6,5 0Po. Ve, = ola: ances apy o atarehdue; mia, 9) om Bim va) a) area arene 50 80 
UR eee STP TT ERIC ecaro ols c ine ooo biases a «vin ois e's oan dels clea s oW.esin sieitie ils ola 163 25 
REEF eleD PEMLN GISELE 0) ot le ales oto. 9 Salo vp 2, 0%e! 0s, « wb «0 wio ae) ajo e wale womeis one othe soles 241 75 


PASIHIGHUATU Le CANDO LOIN AUK GI is, sa) s; «1'sfeilens vias chers aictouns evetovajaiaioueteie eve asters $581,587 74 
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AMOUnE -DrOUrht LOT WALG. o-oo cers eat on ks le delete ete ee $581,587 74 
OIETMCLS emINIGUEDILGES! varer~ialc a cere s ereta le onerevereist oimierass yale scketats otauats™e eee eeee Rae ema 691 75 
RSIMOH ARIE: sie ints ave cles Ma ieiets ao Se ties aicis ch distees A ptlaals Sina tenn 720 28 
PEPER YB PUNICE. 8o' wo'ak o eeleis diets vidgele df lela ainicic eid eet eveinle Ke her stn anne 1,792 72 
aamory——rurniture and equipment...0 6.0. 6. ec. os deine nie 0 wine ote oetnen 689 90 
Sania soara of Apriculture TOOMBS. 6 6556s 6d idee ee cedie s Sepsis s oe 411 69 
PISA PERCPALUMNOTIG, 5 sis 6 nis o'slin 5 wiv cis shee cn sein rin alee pats eve e10 ate eieie see 600 60 
DIMER Rare OS a'Gis oid ico oie aldo seed doe ed ate Sedalel ay ate a aeabae eae ie se eet 295 25 
EPR MME DIE LAIEG S205 acc e'o. a nip «0 sa a 4,5 0.0 v oa ee eee ee ee ite 2,034 00 
SERERETe SET POSU “OMICE., .\0.<  sicie e's .a so, 20's wate wis oes see cals ate Riemer 70 25 
Miscellaneous furniture ........ FE aR eA SN SEE Mees OAs Ooo aS 428 00 
PEEPRLET NOD EGUIPINENL 6 6 (o's ceed vein dette ts niche ad Sin olsis fe einen ate 500 00 
MGUMDEL BIN ASLOCK Sie 55s ow herd gine eee e eee et a als tea En Sccoiet mecceretn ol oh oue Reena 1,500 00 
Bemieadl VW Cather Service sci sw ctesis Saree oii ecard opirtota sits wie aie tielpionveuaeye 1,881 00 
Panedynamo sericultural laboratory s<c <cumss cin ssc = a+ oes o'es. sootnje comantmin ets 280 00 
U. 8. property held in trust—rifles and equipments...............-.+.00. 6,072 10 

ALO Rees Seat aes dt Gah aa RAL Oa SEER BoE a oh SER A me Re nial ety $599,455 28 
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SUMMARY OF EXPERIMENT STATION INVENTORY. 


Lands donated to the Station— 
80 acres at Grayling, fenced and improved at cost.. $1,000 00 


5 acres at South Haven, fenced and improved..... 1,000 00 
160 acres at Chatham, including buildings....... 4,000 00 
—————-__ $6,000 00 
Buildings— 
iBeMeniMenite tee) DARM sept ers c/o sis sicreaielcyerot iets ere ee $800 00 
Horticultural laboratory, experimental rooms...... 1,200 00 
Veterinary laboratory, experimental rooms........ 250 00 
JN OMIA Slee Bible oo oom ucL And ODO POR OOCGEEEE ad cote 600 00 
Forcing houses, $1,500—$600.00.................. 2,100 00 
HCC Ce WU le oper vercepeevenctercus\ cue cle tek sheieks) yicketetey le ths clots ete 100 00 
PSU MACUL Gym DAML AN OE Vet ron alos ayewel oyay Parse) a/cienousiohepe sl eeete 3,000 00 
ICCC MELO Oma ye yaia sel areca states rena tevevaterere sucverstene le bes, 01.8 ens 980 00 
Poultry house andkryardss \c\.)stjeus i. ctsie.s cy s)eccieVehse ave 625 00 
Dairy room in agricultural laboratory .......... 250 00 
SCOR AME ATI averse sain oarefspare ok subareps Puscya teers HHoe 600 00 
Goldy storage trib NOUS s<..s1.6y5 21. :ls eve sites shehs cherarsiels 1,500 00 
————-___ 12,005 00 
Horticultural Department— 
Sayin nap paLavussmebLCa:.rsvle cetele ce sie wie erty «ne $103 25 
OMcer furniture Tass <rhnis.clouelel lets docsie oa eeeiate ve ghee 707 70 
AMO) Blin ISON Jeb WO clo oogodvcodmahododueucccad 137 45 
—_—— 948 40 
Farm Department— 
ERGOISAA OLGA ete etesoreie e alste oe. cod cite aries ar a's ar snace erienaraleve sans $835 00 
ID PAVIA SG pide ho Boa HON Soar Ors mkt apes UE neta St ertac 272 00 
OHNE iran. pee Gedth emer Cage Cron ator ee 457 75 
_—_— 1,564 75 
Chemical Department— . 
PADD UB AGUS tts c) sieves ah elereie: or eteyerero sletel avcnorstd stots) ctolieste, levels $1,468 90 
MGASE Ware ciee ots ie weeiaiete arch) palle/ote cone ausiaie's 6's ace 1aborenss one 111 65 
FOTO] Apa amrere reson alate ee Coy art eye Roch ansve) ter erste arava) seerey sis 28 46 
IN UMaMAUERS Ahitel ba on obdk odeoodocDnonoUmaCT 147 10 
aS cellameouS: Weptterersiencr stots ere vayaeicccye tal alate) lanaieteusitis/ave 101 95 
(OLY TEE EEA ee pe D Oo eer BHO n eae mare od BECcOmp en De 100 3 
—_——_—_———- 1,958 43 
Library— 
POSieboundivolumesr stesso aia sia stare Stes $3,637 00 
INCCENSIONNPOOK ASNElh ISH CLC oreparleetthe a iche Gietel elec atte 10 00 
PMT CANer VATPCL RG be ete ctateras gle iedle« evew ero os btee 12 50 
AS m DUM GINS CASES! (Nie cccstustet sl scene ia Susjiede cielscaie,n eistel ote 36 00 
Lape UC ea Ae OO, ie GA Oeioatic Semen ann ior 43 00 
—_—_——_— 3,401 50 
Bacteriological Department— 
ANDI, Gaceeagine abode oqeunpidca doaoodoos dane $2,123 28 
Crema Spr cyaterarecchetehackercre giscrs cucket verclo ve oxcirehor ers eft orene 393 08 
—_—_—_—__—— 2,516 36 
Entomological Department—Microscopes, cases, etC.........+2+200e000-- 749 44 
ROSE MaP Se TUINS Ul ctr UAL LOML Wate coy chore ore! i's ors, <tiiwle etlere, ie olioret Vategsyone state ey oumtat ev ayetet ate 350 78 
Secretary’s Office—Furniture, mailing list in type...........0.eeeeeeeee 450 00 
NOGA ee Meet ects) cv iice ake. ici ts'e)e: 0:91 5 bya; aac SaRA ET ea ei'ans oo boro, Ga saad $29,944 66 
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REPORT OF THE PRESIDENT. 


Honorable State Board of Agriculture: 

I beg to present to you my report for the year ending June 30, 1902. 

The year has been a very prosperous one. Earnestness and industry 
have characterized the work in all departments. A greater number of 
students have been in attendance than ever before. During the earlier 
history of the College many students entered who had no interest in the 
technical training given. They desired a general education and entered 
this institution because they could earn a large part of their expenses. 
In later years very few students enroll who do not enter the institution 
because of a desire to receive the technical training given here. The 
spirit of the class room is thoroughly in harmony with the purposes of the 
College. The awakened interest in technical training both among farmers 
and mechanics indicates that in the future the equipment of the College 
must expand rapidly to meet the demands made by the increase in 
attendance. 

BUILDINGS, 


The Board, realizing the important part which bacteriology must play 
in agricultural education and experimentation in the future, decided to 
erect a building devoted to this subject. The second story of the veter- 
inary building has for the past five years been used as a bacteriological 
laboratory. With the increased attendance it became entirely inadequate, 
and every attempt made to accommodate students in this low and ill venti- 
lated room was attended with considerable risk. 

The new building is a beautiful brick structure 59 by 76 feet, two 
stories high with well lighted basement. When completed and furnished 
the cost will amount to about $30,000. It will be one of the best of its kind 
in the country. 

It is the intention of the Board to begin at once the erection of a fine 
bath house for young men. The old bath house is totally unfit for use. 
The 275 young men in our dormitories and more than 100 others living 
near the College grounds are sorely in need of such accommodations as 
this new bath house will give. 

It is hoped that we may begin soon the installation of a new heating 
and lighting system. The old system is inadequate and affords but little 
protection from fire. 

As the demands for room in several departments is very great, it has 
been a difficult matter to know what to build first. It is, however, very 
much desired that the College cease the erection of cheap buildings to 
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meet simply present demand. We have already entirely too many build- 
ings of this class. The institution has reached that period in its develop- 
ment where only buildings of a substantial character should be erected. 
The size also should be such as to allow for future growth. 


CURRICULUM. 


The only important changes made in the curriculum during the past 
year was the addition of a fifth year to the agricultural and women’s 
courses. This places our four year courses on the same plane with the 
courses leading to the B. S. degree given by other good institutions. 
A state law compels us to admit students from the eighth grade. Here- 
after such students will be required to spend five years at the College 
in order to receive the B. S. degree. Graduates of good four year high 
school courses will complete the course in four years. 

It has been decided to add a department of forestry. It is the inten- 
tion to offer a good four year course in this subject and to begin work 
with the opening of the next school year. 

The largest class in the history of the College was graduated June 20. 
The baccalaureate sermon was delivered by the Rev. Camden M. Cobern, 
D. D., of Chicago. The commencement address was made by President 
W. O. Thompson of the Ohio State University. 

The class numbered 59 and were as follows: 


O. L. Ayrs Harriet A. Farrand John M. Rankin 


J. Fred Baker He, Ace) Hox _ E. A. Richmond 

E. R. Bennett George D. Francisco L. D. Rudolph 
Elma M. Bowerman Mina B. Fuller Mabel Severance 
H. L. Brunger Warren J. Geib KE. D. Searing 

D. S. Bullock Irving Gingrich Ward R. Shedd 

FE. Winifred Cannell Harry Henderson O. H. Skinner 
Frank G. Carpenter Norman B. Horton Frances Sly 
Lyman J. Carrier David A. Keeler Dennis W. Smith 
Albert H. Case H. S. Kneeland M. B. Stevens 
Ralph W. Case A. E. Kocher George W. Stroebel 
Robert L. Cork Wm. Krieger W. F. Uhl 

Guy 8S. Covell O. F. Meade Gertrude L. VanLoo 
A. G. Craig Clark W. Millspaugh Clara Waterman 
Mamie Crosby Marguerite Nolan Burt Wermuth 
Matt Crosby Floyd W. Owen William B, Willson 
Bele Dail W. S. Palmer W. K. Wonders 
Clare Dean H. K. Patriarche W. R. Wright 

H. G. Driskel Burt A. Peterson H. Earl Young 

J. A. Dunford T. G. Phillips 


The degree of Master of Science, in course, was conferred upon the 
following: Prof. J. D. Towar, ’85; Prof. L. A. Clinton, ’89, and Prof. 
F. E. West, ’99. 

I herewith submit a summary of students in attendance during the 
past year and also statistics referring to the entering class of last 
September : : 
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Summary of students. 


Agricul-|Mechan-| Wo- 
Summary. tural. ical. | men’s. 
POSEETACUALES -. 2.20. s cece sees cece cree cece tcc cescncsessecceaesces if |paroanbass| hencascars 
BUIERES SUIS IEA) crea ora’ ciate neta Siaioya’ do! vielen die. see ate piVialeisie'eaiain Saab Beis opiate meiaes ~ 720 20 11 
SMR EET AI sarctete ete Sele a viajante osc siula wate Seen oe hae otk ote rane ate alent ararele 38 44 12 
MERTEN ARDS ost Fs hain mala hints seas a as sceiaus aes Suis arg hatslacs ches Bence roams 48 34 23 
CURE ECN E ) AGRA SSO ORO COB SEE CRANE OTE Sar EID IcCCR Ase Samoan coe 67 78 92 
PSUED EE ORE IN OD 550525. 0 5 dis oss a <la'o.e 54's Siale ais asia bles elss Siac sd made GS slow eieeeiml Gastmomawies > Dad BB 
PPG ISIMALIIC OILS = nie ameclederian se tales esters cle anise tance ines tees 9 1 20 
+s ‘ . 
u S & Ss aS 
3 oO o J — 
Pie ee hea ol 
7) iS) 4 iS) ~ 
Special short course students....} 25 16 24 24 5 O45 |‘. iaje esse tistetelleiemtettele’s te 
BRI GSONM carter Nale iota air ciataictejereiece S aheioie ere sjei stele leis eceretolerafetevain oy tanstatataoe: wei atajoters 293 249 158 
POP ANGL NAM OS \TEPOATEC Osis a'a'. c.oraictaie x So winnis SRI foe oc sceeis miejaye a lale'ayely ws ae'|larere Soe we Ais yieieniaielovas'| (cleo ercieees 
INAV GOGAD, ce a:Ssicles'e pajsjsjece pals cade wieerd oe Ss ash wo Bieis.e Bvie ots his wwlelolotctell hfeyelare olbre lac sles ohare tal ciate ctoretmeers 


Totals. 
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Class entering September, 1901. 


to 
nN 


Male. | Female. 
INUIT CMG Aap anonorapoeDoouL dade ba obUU0odad & copedde sneomododeneGonr on 178 93 
yrs. mo.\yrs. mo. 
ROVE CTA Onin) ols'e ev e'a alnsoin) elarel alfa atorefel elefaletotnie\ tei s¥a/ehols}s'e)Eleto(els}e)/ei=)alsla’ el ajefe:e/stelo)s|cis¥e(a/s [eres 20 19 43 
IGT GYSY Jeb boecoonopecacutbon eadconodogdannonooOnbo UnooDbOooGn ppoeadoarocc 19 19 
SCHOOLS PREVIOUSLY ATTENDED: 
TRIED Tel Naya) L cao adsnoaacodunon coDcobusoUddoUJoaDSodoonarancanuonuapedodaacope 127 68 
OPTS TATU Gaccctere ete rel atebat eve ssc er tx ca.rulaifveo' erie fay atch stots ss\aleloxaislele/eieteioizra’ [ave elas elsrale olete silejnnyacctore 22 12 
Oe Ss eo tetetet Yale te ete relesotoletefotetereleeieioveicleleteleloieiero iets eielaievele qielele/alcicrererelrainiaretareitweleieleaiare 28 8 
EAYSUWAC Gi erapetes ovals (aioletnsci-rcxav cre ssavaree ere eraiaietasare;evave (aisle «isvavele le o/s isre'syele)s @ eveva save arsiajeleravevetorstsie 1 5 
ENTERED FRESHMAN CLASS ON: 
SENET S GNOO po LOW beM ese ate See ete ater erat elefolarelsfohalole etoile! ele) lols he eiela/efo\e(avelulelafaletoiolere ais ie{e rs 46 31 
MER CHETS COEGIN CALE cosets craic siaveieicieleve-s/sisis/acclovelstave oiayers wi sta'esaeie sinvsyare ss siavsjaieleielare.s 13 10 
SAAC IM Sy LLOMMO TNE COMES rcyeteyerelelalatnlele olhlcieYelaleleielolela\eiejotnte! le’ feiele/aieleloielaye(slele SI eleletarelotaiet= 
EL ESUETD ETT OUD oferere rc cterereteie nate eieiatars vic s iol te laavaccle stare voralel ays. Mralotadeze telslavelererecsicle\eiioete 35 10 
7A SUN d COU OO CTO EECA OOOO COCO GAD ODICS COHOCOROE PIC anE nC AMEE Gh Aornacnecc 40 11 
DEN ERE CMO OT Sad ggcn5oc sabageonuBOboorOnouodbKd sdbaunddcondodancoe 36 31 
SuPPORT WHILE HERE: 
INE 14 12) 2 Aa aadacen BoORe Jocodnacodburséncce Rarer rayctetots sievevouniels tats aiavctors ie acarsTacieretoratete 83 60 
RO Bra atre ste ie ate Po aralay ote cates eyatele: Vere onsn vere wicrotene: atalereiwja/als sVola)nve ajsseisivteysiavelalers elals¥erais/chcare acs 58 14 
FE AtO teeUTd eB OLisceeteciicieivtelaiaraiare rete ote/cocloleslalernstelcvetcrarere eros siseiote siecle iciotelaraleletarciare 15 1 
VEO DIVE: per tartaric sen siete rete lelerotersioverete evelcrsinve alolalelare cisiaiaisicvatole’a etsisiaisiatoralcicra atereveveraceisye 5 3 
NOH GUDVOE ae Sogaadnod sabpoutionodgs ded gone Nah do nosuHbE Ana boasoOsCOuacIaaDOO 13 6 
Ae ULAR crater evehetora fey -tereitiereicters aici foi iale ieleiennele cierencistelaleree nc isteratcleiere oletctelnicielorstersieceiats 4 9 
OCCUPATION OF FATHER: 
PRRTTINON eric ctavera ciota\aic:o/aelslajotecessicistsie eikists Sicigiavsjeseielsjavete)s wists o/sierata/alaveeieie(iste’ainwilelesiate.ovs 67 44 
3 2 
af 2 
1 erecsteeeanecte 
Ue ceotopadins 
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AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 


J. L. SNYDER, 
President. 
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For further information concerning the work of the College you are 
respectfully referred to the department reports contained in the following 
pages: 


REPORT OF DEPARTMENT OF PRACTICAL AGRICULTURE. 


President J. L. Snyder: 

Dear Sir—I have the honor to submit the following report for the 
Department of Practical Agriculture: : 

In September last, Professor H. W. Mumford, then head of this depart- 
ment, resigned to accept a position at the University of Illinois. His 
resignation took effect Sept. 15, 1901, since which time the department 
has been temporarily in charge of the Assistant Professor of Agriculture. 

Mr. J. J. Ferguson who bas been on the department force since Septem- 
ber, 1899, has been in direct charge of the instructional and practical 
work in live stock. 

Mr. Geo. C. Humphrey and Mr. Geo. Severance have filled most accept- 
ably the positions respectively of Instructor in Animal Husbandry and 
Instructor in Agriculture. The latter position was created at the begin- 
ning of the year. 

The quality of instructional work we believe has been well sustained 
during the year, which fact is attested by the interest shown by the student 
body along all the lines of the work of the department. The results 
obtained by some of our seniors in some feeding experiments with lambs 
and cattle are of marked value and while done under the supervision of 
Mr. Ferguson speak very highly for the students. 

During the first week of June took place the student stock judging 
contest for the Boland prizes. These were offered through the generosity 
of Mr. W. A. Boland of Grass Lake, Mich., who in 1901 made the depart- 
ment a donation of $100 to be used in two equal amounts of $50, one 
amount in 1901 and one in 1902, the $50 in each case to be divided into 
five sets of prizes of $5, $3 and $2 to be given for the first, second and 
third best judging of beef cattle, dairy cattle, horses, sheep and swine. 
The results of these contests have been very satisfactory both from the 
standpoint of the student and that of the department. Doubtless in the 
near future we shall take steps to establish a permanent fund for prize 
work. 

At the fat stock show in 1901 M. A. C. did very creditable work, both 
in the student contest and in the show of stock, taking three first, two 
second and three third prizes from the Exposition for live stock and two 
first and one third specials from associations. One of these was the grand 
championship for dressed carcasses taken by Elm Park Lad, a registered 
Aberdeen Angus steer shown by M. A. C. against forty-nine competitors 
presented by other colleges and stations and leading breeders and feed- 
ers of the entire country. 
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The call upon us for men to enter both practical and technical fields of 
soils, crops, live stock and dairying, is such that we have not students 
sufficient to supply the demand. 

The call and the need for a better knowledge in soils and crops were 
never so great as now. The principles underlying the production of live 
stock are appreciated and are being put into operation by a large and 
continually increasing number of farmers. The principles underlying the 
production of farm crops although equally important, are only slightly 
known and less appreciated by the tillers of the soil. The yields in 
Michigan for the ten years ending 1899 for four of our principal crops 
are as follows: 


Least. Largest. | Average. 


Bushels. Bushels. | Bushels. 
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These figures are taken from the vear book of the U. S. Department of 
Agriculture in 1889. 

The yields should have been from fifty to one hundred per cent higher, 
and doubtless would have been, had the producers a proper knowledge 
and had made proper application of the principles of crop production. 
The net profits would have been increased in greater ratio. 

According to Farm Statistics of Michigan, 1900-01, issued from the 
office of the Secretary of State, the estimated value of nine of the princi- 
pal crops grown in Michigan for that year, not including sugar beets, 
was $77,150,000, while the estimated value for the total live stock of the 
farms of the State, not including poultry, was only $56,601,569. 

We have been none too lavish in our expenditures in the interests of 
instruction in live stock, but the relative money value of. the annual 
product of crops as against the total value of live stock, which includes 
the reserve supply, show at once that the larger interests have been 
receiving by far the smaller support. 

A number of our sister colleges are taking up this work along more 
intelligent Jines. Some of them are at considerable expense in the mat- 
ter of providing room, help and funds for the work, as indeed they must 
be. The results, however, justify the outlay. We should be keeping 
pace with these institutions. The time is ripe for it. The work should 
not be delayed. For this we need more room, means to secure and 
retain for unlimited time men whose special tastes and abilities run in 
this direction, and funds for general and special expenses. 

The very excellent condition of the crops on the College Farm and the 
favorable comment made upon them by visitors and members of the 
College force who have traveled both east and west, are highly pleasing 
to the department. It stands out, too, as an object lesson that there is 
a better method of agriculture than that practiced by a great majority of 
our farmers. 

The purchasing of a new team last October for which funds had been 
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provided, and the selling of one of the old teams and the purchase of a 
new one to take its place, gave us four teams again. ‘The ease with 
which our work has been accomplished this year and this without the 
hiring of outside help and in spite of the inclement late season, speak 
well for thé investment. 

During the year Mr. Ferguson has added a number of excellent indi- 
viduals to our flocks and herds. 

A considerable amount of milk is now being brought to our dairy by 
farmers. This gives us sufficient milk to give our students instruction in 
all the phases of dairy practice and at the same time gives to our patrons 
their skim milk for feeding purposes, a thing which most of them greatly 

appreciate. 
Respectfully, 
JOS. A. JEFFERY, 

Assistant Professor of Agriculture. 


REPORT OF THE DEPARTMENT OF HORTICULTURE AND 
LANDSCAPE GARDENING. 


To the President: 

Sir—Few changes have been made in the work of the department 
or in its working force from what was reported one year ago. Prof. U. P. 
Hedrick has acted as assistant professor of horticulture and has had 
charge of the teaching and much of the laboratory work; Thos. Gunson 
has performed the duties of instructor in floriculture and florist, and as 
such has had charge of the College conservatories; M. L. Dean, in addi- 
tion to his duties as assistant in the horticultural work of the experiment 
station, has acted as gardener and has attended to the growing, harvesting 
and marketing of the vegetables and fruits that were raised either for 
illustration or experimental purposes; Henry Sherman has been foreman 
of the gardens and grounds and, besides looking after the work of the 
teams and men, has aided in supervising the work of the students. 

In addition to the regular work of the department the men and teams 
have been occupied for a considerable portion of the time in work for 
other departments. They have hauled all of the coal for the new boiler 
house, greenhouses and members of the faculty; they have also hauled 
several car loads of lumber, tile, brick and other supplies used about the 
grounds. This spring a large amount of team-work was done for the con- 
tractor for the bacteriological laboratory. 


THE ORCHARDS AND GARDENS, 


The trees in the College orchards made a very satisfactory growth last 
year and most of the older ones gave a good crop of fruit. This was 
especially true of the pears and plums. Fair crops only were secured of 
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cherries and apples. The new plantations of currants, gooseberries and 
raspberries, made in 1900 and 1901, are looking very well, and a good crop 
of fruit will be secured from the raspberries. 

The weather during the early part of this year was quite favorable 
for garden operations “and the students were able to get the crops in in a 
very satisfactory manner, but the weather was so cold and wet during 
May and June that in many cases the growth was quite slow. Very little 
damage from the frosts was apparent. 


INSTITUTES AND SOCIETIES. 


During the month of December, the writer attended three one-day 
institutes in Antrim county at Central Lake, Alden and Elmira. Prof. 
Hedrick was at a one-day meeting at Lowell, Kent county, and Mr. Dean 
attended a two-day meeting at Clare, Clare county. 

At the meetings of the State Horticultural Society at Monroe, Fenn- 
ville, Frankfort and Pontiac, Prof. Hedrick, Mr. Gunson and the writer 
have been in attendance and presented papers. Some ten of the senior 
class were at the Monroe meeting and in short talks gave the results of 
some of the investigations they had been making during the year. 
While at Monroe they visited the nurseries of Greening Bros. and I. B. 
Ilgenfritz Sons, and thus gained some insight into nursery practice on a 
large scale. 


GROUNDS. 


The weather during the past year has been unusually favorable for the 
lawns, shrubbery and flower beds, as, except for a few weeks during 
August, the rainfall has been ample to prevent any check to their growth, 
and the grass, which in many places where the soil is light, was nearly 
killed out by the dry summers from 1890 to 1897, has thickened up and 
formed a very good sod. During the winter, some 200 loads of manure were 
hauled from ‘Lansing, to be used upon the lawns where most needed as soon 
as composted. The shrubbery planted in the borders during the last three 
years has made a satisfactory growth and serves to embellish the lawns. 

During the fall and spring considerable additions were made to the 
shrubbery and the plantings of herbaceous perennials, and in several 
instances the beds that had previously been used for annuals were filled 
with perennials. 

The oversight of the landscape work on the capitol grounds was con- 
tinued. In the fall, several thousand tulips and hyacinths were planted 
for spring flowering, and gave good results, nearly every bulb growing, 
and the tulips gave large flowers, true to name. This spring a large num- 
ber of shrubbery beds were laid out on the north, west and south sides of 
the building. About a thousand hardy shrubs were used for these beds and 
some four thousand bedding plants for those made last year and for filling 
in among the shrubs. 
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GREENHOUSES. 


During the summer and early fall two additional houses were con- 
structed to supplement the large range, one designed for roses being 19 
feet wide and a carnation house with a width of 26 feet, the length of 
both being 53 feet. The posts are of two-inch wrought iron and the gut- 
ters are also of iron of the Hippard pattern. The roofs are of cypress of 
standard design, with 16 by 20-inch double strength glass. The rose house 
is built with the long slope to the south, while the carnation house has its 
long slope to the north, thus lessening the shade upon the roof of the 
rose house. Jennings’ patent fixtures were used for the benches and 
purlins and in one house Evan’s Challenge ventilating apparatus was 
used while the Hippard Standard construction was used in the other. 
The ventilating sash are hinged at the ridge in one house while in the 
other the hinges are at the bottom of the sash. From this it will be seen 
that in addition to their great value in the work of the department, the 
houses serve as a means of illustrating and comparing the various methods 
of greenhouse construction. 

* In the rose house one bench was constructed of brick with a tile bottom, 
but all of the others are ordinary wooden benches. 

Just north of the rose house and with a northern exposure, a leanto 
propagating house, 23 by 7 feet, was erected. The building formerly used 
as a stable was moved to the west end of the new houses and fitted up as 
a workroom, for which it answers well. The work of constructing the 
houses was done by Mr. Gunson and some of the students who are making 
a specialty of horticulture. 

The grapery, which was constructed some ten years ago from the better 
portions of the old houses which were taken down at that time, needs 
quite extensive repairs if it is to be kept in its present location, and from 
the fact that it is proposed to heat the greenhouses with steam from the 
central plant it is suggested that it will be better to take the grapery 
down and use the cypress lumber and sash that is in the side-hill forcing 
house for the construction of a greenhouse adjoining those built last year. 


INSTRUCTION. 


The class-room and much of the laboratory work has been under the 
charge of Prof. U. P. Hedrick, who makes the following report: 

“During the fall term, the following classes with the number of students 
in each were taught: Agricultural juniors in pomology, 39; Women 
juniors in floriculture, 15; Agricultural juniors in laboratory work in 
pomology, 39; the agricultural seniors were given instruction in the 
Botanical department in physiological botany. 

“The teaching in the winter term was as follows: Seniors to the number 
of 20 received instruction in the evolution of garden plants. A course in 
floriculture and vegetable gardening was given to 17 juniors. The winter 
term I also conducted a class in agricultural chemistry for short course 
students. 
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“In the spring term there were thrée regular classes, namely: A class 
of 76 sophomores, men and women, in vegetable gardening and plant 
propagation; a class of 27 juniors in landscape gardening, and 10 juniors 
formed a class in the spraying of plants.: In addition to the regular class- 
room work 23 seniors reported to do work on their theses at such hours 
as could be found. 

“Among the students taught in horticulture this year were three who 
came for a whole or part of the year for special work in the department, 
and three others, one a graduate of Harvard, one from the University of 
Ohio and one from this institution for postgraduate work. ‘There has 
been a decided increase of students in this department over last year, and 
the work in all respects has been very pleasant and I trust profitable.” 

The practical and much of the theoretical instruction in floriculture 
has been given by Mr. Gunson, who reports as follows: “During the 
winter the numbers of students under my charge were, seniors in thesis 
work, 5; regular juniors who had elected horticulture, 10; specials, 
4, The juniors for one-half of the time studied the history, habitat, name, 
scientific and common, and the economic and horticultural value of the 
principal ornamental greenhouse plants from living specimens. Each 
student was also required to draw a plan of a modern greenhouse struct- 
ure, and to compute the amount of radiation required to maintain differ- 
ent temperatures both with steam and with hot water. On alternate days 
during the term special work was assigned them. Two had charge of 
watering, staking, picking and propagating carnations; two looked after 
the crop of violets; two propagated and potted geraniums, and as the 
season advanced attended to the sowing and pricking out of annual plants; 
two gave their attention to the care of the general greenhouse and orna- 
mental plants and two others to the propagation of coniferous trees, 
hardy roses, flowering shrubs and other deciduous hardy plants. One of 
the special students confined his work to lettuce, another to carnations 
and two to violets. 

“Nearly six weeks of the spring term was required by the seniors to 
complete their theses. The juniors continued in charge of the crops or 
special work assigned to them at the beginning of the winter term. 

“In the fall term the juniors aided in the regular greenhouse work, such 
as making cuttings, potting plants and planting roses, violets and carna- 
tions on the greenhouse benches, and in the erection of the new green- 
houses.” 

In the spring term the work carried on by the sophomores was much 
the same as in previous years, the practical portion being divided between 
the orchards, gardens and grounds. Several students aided in supervising 
the work of the various sections into which the class was divided. Among 
them were Chas. Johnson, a postgraduate, and E. R. Bennett, T. G. 
Phillips, W. K. Wonders, W. S. Palmer and O. L. Ayrs, members of the 
senior class, all of whom took much interest in the work and made very 
efficient instructors. 


IMPROVEMENTS NEEDED. 


Although the grounds now have a large amount of stone walks there 
are several places where other walks can be placed to advantage. One 
is between the library and the new dairy building; another is along the 
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front of Abbot Hall to accommodate the large amount of travel between 
the street car station and faculty row, and the armory; a third place is 
from the east door of Wells Hall to connect with the main walk. 

During the last ten years a considerable amount of shrubbery has been 
planted on the grounds, but it has been for the most part about the newer 
buildings, and many portions are still quite bare. The work should be 
continued until it has been completed. 

Respectfully submitted, 
L, R. TAFT, 
Professor of Horticulture and Landscape Gardening and Superintendent 
of the Horticultural Department. 


AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 


REPORT OF THE DEPARTMENT OF MATHEMATICS AND CIVIL 
ENGINEERING. 


To the President: 

Sir—So far as this department is concerned the year past may be 
characterized as one of exceptional activity and of fairly satisfactory 
results. Student sentiment has never been better, and it is jointly due 
to this fact and to the zeal and adaptability of our instructors that 
so much has been accomplished under rather adverse circumstances. 
Changes in our teaching force contributed to our difficulties, and sick- 
ness among the students interfered with satisfactory progress of the 
classes to a greater extent this year than for many years before. Epi- 
demics of mumps and measles kept very many students out of classes for 
weeks at a time. 

Assistant Professor W. Babcock, Instructor L. L. Locke and Instructor 
A. H. Parrott have continued in their respective positions. Mr. Locke 
will leave us at the end of the year to accept a position in Adelphi 
college, Brooklyn, N. Y. Mr. S. E. Brasefield was appointed instructor 
for the year and served until the fifth week of the winter term, when 
ke withdrew to take a position in Lafayette college. Upon his retirement 
a readjustment was made in the work of instruction and Mr. Paul Thayer, 
a postgraduate student, was employed as assistant for the rest of the 
term. At the beginning of the spring term Mr. A. T. Swift was appointed 
instructor and entered upon his duties, but upon being offered a desir- 
able business position he requested that he be relieved. His resignation 
was accepted at the end of the fifth week of the spring term, and the 
work assigned to him was thereafter shared by Mr. R. L. Yates, a junior 
student of the college, and Mr. A. E. Kocher, a senior. The changes 
enumerated no doubt had the effect of somewhat lowering departmental 
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efficiency, and therefore are to be regretted. They are probably penalties 
we suffer for being overbid in the market for teachers. 

At their first meeting for the fall term the faculty considered my 
recommendation of last year’s report that some civil engineering studies 
be added to the mechanical course as options. The matter was referred to 
a committee of five, who reported to the faculty Nov. 4, 1901, recom- 
mending a schedule of options which was approved by the faculty, and 
later, Dec. 4, 1901, was adopted by the Board of Agriculture. The studies 
added to our curriculum by this action include topographical drawing 
and sketching, shades, shadows and perspective, railroad surveying, bridge 
analysis and. design, masonry, arches and pavements. Seventeen memn- 
bers of the junior class decided to elect this optional course and entered 
upon the work as outlined. 

The following text-books haye been used in our classes during the 
year: Beman & Smith’s Higher Arithmetic by the classes in mensuration; 
Wells’ Essentials of Algebra by the women and agricultural students; 
Hall & Knight’s College Algebra (Sevenoak’s revision) by mechanical 
students; Wentworth’s Geometry by women and agricultural students; 
Phillips & Fisher’s Geometry (abridged) by mechanical students in the 
fall term; Wells’ Essentials of Geometry by mechanical students in the 
spring term; Jones’ Trigonometry; Tanner & Allen’s Analytic Geometry ; 
Taylor’s Calculus; Hodgman’s Surveying; Johnson’s Surveying for all 
classes in higher surveying; Church’s Mechanics; Merriman & Jacoby’s 

‘Graphic Statics. A comparison of this list with last year’s will show 
that we have made only one change of text during the year. 

The assignments of our teachers to class work, the number of students 
enrolled, etc., are shown by the following tabulation. 
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Class work of the department of mathematics and civil engineering for the college year 
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Besides the work indicated in the above tabulation, which includes 
all the regularly scheduled classes, we have directed the instruction | 
of several special classes taking lettering and topographical drawing. 

The main additions to our instrumental equipment include an electric 
current meter, a dissected transit for class illustration, several tapes 


and chains, three slide rules and ten ranging poles. 


We have purchased 


a number of smaller items, also a few small tools needed in making 
repairs. We need larger appropriations for the purchase of more transits 
and levels, and for keeping all our instruments in good working order. 
There have been provided for the department office a new roller copier, 
a duplicating apparatus, a type-writer, and the stationery necessary 


for the year’s business. 


The total expenditure by the department during 


the year for all purposes is $527.42, of which $149 was turned in by 
the department for special examination fees. 

The inventory of department property, including instrumental equip- 
ment, class-room and office furniture, observatory apparatus and tools 
shows an aggregate of $4,818.45 on June 30, 1902, as against $4,536.53 


last year. 


AGRICULTURAL CoLLecn, MIcH., 


June 30, 1902. 


Respectfully submitted, 
H. K. VEDDER, 
Professor of Mathematics and Civil Engineering. 
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REPORT OF THE MECHANICAL DEPARTMENT, 


To the President: 

Sir—I have the honor of submitting the following report of the work 
done in the Mechanical Department during the year ending June’ 30th, 
1902. 

The work in the class rooms, drawing rooms, etc., has been conducted 
ag follows: 


FALL TERM. 


Seniors.—‘Thermodynamics and Graphical Statics of Mechanism by 
Prof. Weil. Steam Engine Design and Experimental Laboratory by 
Mr. Reynolds. Elementary Kinematics by Mr. Wells. Shop Practice 
by Mr. Leonard. 

Juniors.—Machine Design by Mr. Wells. Shop Practice by Mr. Leonard. 
Metallurgy by Prof. Weil. 

Sophomores.—Shop Methods by Mr. Leonard. Shop Practice by Messrs. 
Leonard, Theadore and Baker. 

Freshmen.—Shop Practice by Mr. Bradford and Mr. Baker. 

Sub-Freshmen.—Visits of Inspection by Mr. Wells. 


WINTER TERM. 


Seniors.—Advanced Kinematics by Prof. Weil. Steam Engineering 
Laboratory by Prof. Weil and Mr. Reynolds. Advanced.Machine Design 
by Mr. Leonard. 

Juniors.—Machine Design and Steam Engine Design by Mr. Wells. 
Valve Gears and Boilers by Mr. Reynolds. Shop Practice by Mr. Leonard 
and Mr. Theadore. 

Sophomores.—Elements of Machine Design by Mr. Wells. Shop Prac- 
tice by Messrs. Leonard, Theadore and Baker. 

Freshmen.—Shop Practice by Mr. Bradford and Mr. Baker. 

Agricultural Freshmen.—Shop Practice by Messrs. Theadore, Bradford 
and Baker. 


SPRING TERM. 


Seniors.—Engineering Practice by Prof. Weil. Thesis Work by Prof. 
Weil and Mr. Reynolds. Original Design by Mr. Leonard. 

Juniors.—Strength of Materials by Mr. Wells. Testing Materials of 
Engineering by Mr. Reynolds. Shop Practice by Mr. Leonard and Mr. 
Theadore. 

Sophomores.—Elements of Machine Design by Mr. Wells. Elements 
of Steam Engine by Mr. Reynolds. Shop Practice by Messrs. Leonard, 
Theadore and Baker. 

Freshmen.—Shop Practice by Mr. Bradford and Mr. Baker. 

At the close of the College year, Professor Hugo Diemer resigned 
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his position to accept a position in practice. At this time Mr. H. W. 
Reynolds of the department was promoted to the position of senior 
instructor and Mr. W. W. Wells, of the class of 1901, elected junior 
instructor, in mechanical engineering. 

On account of the large attendance during the year Mr. Theadore has 
been employed to give instruction in the machine shop as well as in the 
forge shop; also, several young men have been employed in the shop as 
general assistants,—thus facilitating the work of the department. 

Because of the crowded condition of our shops, of late, but a limited 
amount of time can be spent on regular machine building, but during 
the year considerable progress has been made along this line. The latest 
important addition, of our own manufacture, to our equipment is an 
arbor press. | 

This department now has complete sets of designs and working draw- 
ings for a number of machine tools, including milling machine, drill press, 
engine, lathe, shaper and arbor press. 

During the year the usual amount of repair work has been done and, 
as in the past, the shops will run for similar work a part of the summer 
vacation. 

Among the more important apparatus added to this department, during 
the year, I will mention the following: Diamond morticer, 4 H. P. gaso- 
line engine, 5 H. P. electric motor, blower, three steam engine indicators, ~ 
portable volt meter, portable ameter, 24 high grade thermometers, shrink- 
age test apparatus, standard lubricator, master square, planimeter, cam- 
era, four drawing tables, three speed indicators. Also have purchased 
various gear cutters and hobs and numerous small tools for the shops. 

We are pleased to note the authorization, by our Board, of the con- 
struction of a new engineering building. 

We feel that a satisfactory interest has been displayed by our students 
and engineering concerns in the work of the department during the year. 

During the winter and spring the writer did considerable work as con- 
sulting engineer for the College on plans for heating, lighting and water 
systems. 

Respectfully submitted, 
CHAS. L. WEIL, 
Professor of Mechanical Engineering. 
AGRICULTURAL COLLEGE, MICH., ; 
June 30, 1902. 
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REPORT OF THE DEPARTMENT OF ZOOLOGY AND PHYSIOLOGY. 


To the President: 

Sir—I have the honor to submit the following report of the Department 
of Zoology and Physiology for the year ending June 30, 1902: 

The schedule of classes for the year was as follows: 

Fall Term.—Economic Zoology for senior agriculturals and women, 
elective, 30 students. Anatomy and Physiology for sophomore agricultur- 
als, required, 47 students. Anatomy and Physiology for sophomore 
women, required, 40 students. Total for term, 117 students. 

Winter Term.—Geology for senior agriculturals, elective, 25 students. 
Geology for senior women, elective, 4 students. Anatomy and Physiology 
for sophomore agriculturals, required, 40 students. Anatomy and Physi- 
ology for sophomore women, required, 30 students. Physical Geography 
for sub-freshman 5-year mechanicals, required, 62 students. Entomology 
for fruit course specials, 6 students. Total for term, 165 students. 

Spring Term.—Entomology for senior agriculturals, elective, 18 stu- 
dents, Entomology for junior horticulturals (horticulture 6a) ,10 students. 
Entomology for sophomore agriculturals, required, 40 students. Total 
for term, 63 students. Total number of students for the year, 345, 


TEACHING FORCE AND EQUIPMENT. 


At the close of last year Mr. William T. Shaw, instructor in zoology, 
resigned in order to accept a position in the Iowa Agricultural College, 
and his place was filled by the election of Mr. Jesse J, Myers, a graduate 
of the University of Illinois, who came well recommended and has justi- 
fied all that was said of him. Mr. Myers gives his whole time to the work 
of this department; Mr. R. H. Pettit, instructor in zoology, has continued 
to give about half his time to this work, the remainder being given to 
entomological work for the Experiment Station. Thus for the first time 
in eight years the force of the department has been fairly sufficient for the 
work expected of it. The class work has never been so satisfactory as 
during the past year, and it has been possible, moreover, to carry out 
some needed improvements in the laboratory and museum. The entire 
supply of anatomical and zoological teaching material has been over- 
hauled, sorted and arranged for convenient reference, while some of the 
gaps in the illustrative series in the museum have been filled. Numerous 
lantern slides have been prepared as well as a large number of micro- 
scopic mounts for the laboratory classes. In addition to the regular 
classes instruction has been given to a few students in taxidermy and 
methods of preserving specimens, but such work has been entirely volun- 
tary on the part of the students and the number necessarily has been small. 


COLLEGE EXTENSION WORK. 


In the way of College Extension Work the Department has not been idle. 
Besides answering hundreds of letters from farmers, school teachers and 
others in regard to all manner of things biological and geological, the 
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writer has given several addresses on scientific subjects during the year, 
and Instructor Pettit was assigned to duty on farmers’ institutes for two 
weeks during the fall term. The press of class work during the winter 
term makes it impracticable for any member of the force to do regular 
institute work. 


INSECT COLLECTIONS FOR THE COMMON SCHOOLS. 


For several years it has seemed to us that the College might do more 
than it has done to stimulate interest in nature study in the common 
schools of the State, and in view of the remarkable. increase of interest 
in such lines recently it was determined to attempt something practical in 
the line of insect study. The State Board of Agriculture supplied the 
funds for the preparation of 50 cases for insects, and the Department 
has undertaken to fill these cases and place one in each high school in the 
State, accompanied by a pamphlet descriptive of the insects contained in 
each collection. During the summer vacation more than seven thousand 
insects were collected and prepared, and as soon as the cases were avail- 
able all spare time was devoted to preparing the collections. Up to the 
present time twenty-four high schools have been supplied and twenty-five 
more cases will be sent out early in the fall. Other cases will be made as 
soon as possible, and it is hoped that each high school in the State may be 
supplied before the close of the year. Each collection contains about 75 
specimens of the more common and interesting insects of the State, clearly 
labeled with both common and scientific names, and numbered for refer- 
ence to the accompanying pamphlet which contains notes on each species 
represented. The specimens have- been carefully selected so as to illus- 
trate all the important orders of insects, as well as many of the interest- . 
ing facts of insect life, such as larval and adult forms, protective colora- 
tion, mimicry, beneficial and harmful species, etc. Each case is of polished 
cherry with plate glass front, and is intended to hang on the wall of the 
schoolroom, but can be laid flat on the table for careful examination. As 
it is very shallow the insects are close enough to the glass to allow of 
examination with a reading glass or a low power magnifier without 
removing the cover. 

These collections have been enthusiastically received by the schools 
thus far provided and it is evident that they will be useful to the schools 
in many ways, while at the same time they will serve to bring the College 
in closer touch with the schools. The actual cost of this experiment is 
slight compared with the good which is sure to be accomplished; it is only 
to be regretted that the plan cannot be enlarged so as to include the 
smaller schools as well as the larger. 


BIRDS OF MICHIGAN. 


Another matter which has received considerable attention during the 
year is the bulletin on the birds of the State, for which there is an increas- 
ing demand. Work on this has been pushed as rapidly as possible but 
several things have conspired to delay its completion. The former bul- 
letin, published in 1893 by Professor Cook was necessarily deficient in 
information as to the birds of the Upper Peninsula as well as several 
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large sections of the Lower Peninsula. Much more complete information 
is desirable also on the breeding range, migrations, and economic relations 
of many of our commonest species. Members of the Michigan Ornitho- 
logical Club and the Michigan Academy of Science were asked to cooperate 
in collecting these data and much valuable help has been given by mem- 
bers of both these organizations. It is desirable, however, that consider- 
able more field work should be done in some parts of the State by thorough 
ornithologists before the bulletin is completed. The writer spent a few 
days in Mackinac county last August and a few more in Otsego and Craw- 
ford counties in June, and both trips added important facts to our 
knowledge of the summer birds of those regions, but a thorough investiga- 
tion of the animal life of the northern half of the State undoubtedly 
would yield most interesting and valuable results. It is to be hoped that 
the College, by itself or in cooperation with the State Geological Survey, 
may take up this matter and push it to a speedy completion. Its direct 
bearing upon agriculture in its broader sense, including forestry, is so 
obvious as to need no comment. 


NESTING PLACES FOR COMMON BIRDS, 


In the spring of 1899, under the direction of the State Board of Agri- 
culture, I prepared and placed about the College campus about forty 
nesting boxes for wild birds, hoping in this way—and by the simultaneous 
warfare on the English Sparrow—to increase the number of valuable 
native birds about the grounds. Most of the boxes were intended for 
wrens and bluebirds but two large “martin-houses” were erected in the 
hope of attracting colonies of the purple martin and white breasted swal- 
low. Owing to the objections of the superintendent of the grounds these 
latter bird-houses could not be placed in favorable places and thus far 
they have remained untenanted except by the ubiquitous sparrow. The 
number of wrens about the grounds has been very largely increased, how- 
ever, at least a dozen pairs having established themselves this spring, 
most of which undoubtedly will rear second broods. Bluebirds have been 
steadily increasing in the vicinity of the College for the past four years— 
and probably throughout the whole State-—but so far as I can discover not 
a Single pair has actually nested in any one of the boxes which were speci- 
ally provided. The sole cause of this does not lie with the English Spar- 
row, although a large part of the responsibility certainly may rest there. 
Both red squirrels and bluejays are extremely abundant on the campus 
and both are serious enemies of all our birds. The red squirrel in par- 
ticular drives out the birds which nest in holes and boxes and not a few 
of the wooden boxes intended for wrens and bluebirds have been almost 
destroyed by the squirrels in their efforts to get at young birds or from 
wanton mischief. The whole subject of the birds of the campus is an inter- 
esting one and presents several problems which are now under investiga- 
tion. The entire absence of many species which are common just outside 
the campus is certainly remarkable and no one of the factors already 
mentioned will alone account for that absence. A full report on this mat- 
ter will be made at another time. 

6 
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SANITARY PRECAUTIONS, 


In August last, as you will remember, I called your attention to several 
matters which menaced the health of the community, with the request 
that they be brought before the State Board unless some remedy could be 
found more easily. One of the matters related to the restriction of the 
mosquito plague, the remedy for which I pointed out at that time. This 
matter has been taken up recently by the Board and I understand that 
some of my suggestions will be carried out although not under my super- 
vision. It is to be hoped that whatever may be the results of this first 
attempt at mosquito extermination the matter will not be allowed to rest 
until the swamps in the immediate vicinity of the College have been 
drained or otherwise rendered innocuous as breeding places for this pest, 
and until the equally dangerous places on the campus itself have been 
abolished. 

Another danger to which your attention was called, and which in my 
_ Opinion is even more serious because its presence is not realized, lies in 
the ice supply for the College. So far as I know nothing has been done to 
lessen the danger from this source. 

Ice cut from the Cedar river near the College is not fit for general 
use; it is not simply impure but often dangerously so. True, it is not 
intended for use in drinking water or other beverages, but it is so used in 
very many cases and it has been used in the dairy in ways that endanger 
the health of the community. It is not necessary to enumerate again the 
sources of pollution of the river from which the ice comes; suffice it to 
say that they are numerous and undeniable. Moreover, inquiry has shown 
that since building of the spur of the railroad into the College grounds 
it is possible to fill the College ice-house with comparatively pure ice, 
from Lake Odessa or some equally safe lake—at a very slight increase on 
the present cost, thus avoiding all danger from this source. 

Respectfully, 
WALTER B. BARROWS, 
Professor of Zoology and Physiology. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 
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REPORT OF THE CURATOR OF THE GENERAL MUSEUM. 


To the President: 

Sir—I have the honor to make the following report of the condition 
of the General Museum for the past year: 

There have been few changes of importance in the General Museum dur- 
ing the past twelve months and the greater part of the time spent upon it 
has been expended in keeping the specimens from deterioration and making 
the collections more attractive to the public and more useful to the stu- 
dents. The public appears to appreciate the opportunities of the Museum 
better each year and it has attracted several thousand more visitors 
than ever before. I regret to say that a small and thoughtless minority of 
these visitors has caused much annoyance by writing their names on the 
walls and even on some of the specimens in the Museum, and some have 
gone so far as to cut their initials or full names in the plaster casts 
which are outside the cases. During week days it has been feasible to 
watch the Museum with some care and such depredations have been 
largely prevented, but it became necessary to close the Museum to visit- 
ors on Sundays or else to employ an attendant to stay in the hall con- 
stantly while the doors were open. The former course was adopted for the 
present, but after the damage has been repaired I would recommend that 
the collections be thrown open to the public again on Sundays and that an 
attendant be employed to take charge of the Museum at such times. It is 
much to be regretted that the elephant skeleton, the very large cast of the 
‘Hlephas tusks, and the cast of the Glyptodon cannot be placed under 
glass so that defacement would be impossible, but the room is so crowded 
already that no large cases can be added without still further impairing 
the appearance and utility of the collections. I might add that already 
we have been compelled to store away thousands of good specimens from 
lack of space in the cases, and even as it is most of the cases are so badly 
crowded that the visitor often gets only a confused idea of the objects 
represented. 

This is true particularly of the cases of minerals and fossils, and of 
the reptiles and fishes; it would be easy to fill twice as many cases as we 
now have with the specimens necessarily stored away. 

The valuation of the collections has not changed materially since last 
year, the inventory just finished giving a total valuation of $17,853.75. 
Very little money has been expended of late years in additions to the col- 
lections, as it has been my belief that such purchases ought to be confined 
mainly to materials which will be of direct and practical value to the Col- 
lege student. It is my belief that for this purpose nothing is more 
important than a full representation of the natural history of the State 
itself, and I have made every effort consistent with other duties to build 
up local collections which shall be measurably complete. Of course we 
never refuse donations of specimens from any part of the world, byt it is 
far more important, in my opinion, that we should have in our Museum 
good specimens of every Michigan mammal, bird, reptile and fish than that 
we should have rare and strange specimens from other continents. It 
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would be best of course to have both, but having neither space nor funds 
for extensive exhibits it seems wise to limit purchases—at least for the 
present—to such things as will illustrate the natural wealth of our own 
State. ; 

The bird collection is already better than that in any other college in 
the State, with the exception of that in the University of Michigan. 
The collection of mammals is much smaller and not as good in proportion, 
but nevertheless is good. The display of reptiles is large but not good, 
the specimens are poorly prepared and ill displayed for lack of space. 

The collection of fish is hardly worthy of the title, there are so few 
good specimens of our common fishes, either mounted or in alcohol. Some 
important additions have been made during the past two years but this 
section of the Museum remains far behind that of any other, and this is due 
only in part to the difticulty of preserving specimens properly, it is dif- 
ficult to get good specimens to preserve. 

The transfer of the specimens of the insect collection from cork to 
the unit system of wooden blocks has been almost completed during the 
year. About two hundred and twenty-five cases have been rearranged on 
the new system and only about a score of cases remain to be completed. 
In the course of this work very many new species have been interpolated, 
while new specimens have been added or put in place of faded or defective 
ones. As this collection of insects numbers several scores of thousands 
of specimens it will be seen that its care alone is an important part of 
the work of the department, and its rearrangement has been a labor of 
considerable magnitude. As at present constituted the collection is dis- 
appointing in one respect; very many species are represented only by 
specimens which bear no locality labels while many more are represented 
only by specimens taken outside the State. It is my wish and purpose to. 
see every insect species which is found within our limits represented in 
our collection by specimens actually taken in the State. It will take many 
years to accomplish this, but a beginning has been made and each year sees 
hundreds of local specimens added and a gradual approach to the desired 
end. 

Following this report will be found a complete list of the accessions 
to the General Museum for the past three years, that is, from July 1, 1899, 
to June 30, 1902. The list is arranged alphabetically by the names of the 
donors or parties from whom the specimens were obtained. The list does 
not include gifts of insects, which are too numerous each year to be listed. 

Among the more important additions since the last report of accessions 
should be menticned a fine Canada Lynx presented by Mr. Wm. M. Snell 
of Sault Ste. Marie, and beautifully mounted by the late Percy Selous of 
Greenville; fourteen mounted specimens of mammals, birds and fish from 
Mr. Selous’ collection—all local specimens; and a collection of about two 
hundred skins of Michigan birds obtained from Mr. Leon J. Cole of Ann 
Arbor, a former student of this College. 

Respectfully submitted, 
WALTER B. BARROWS, 
Curator of the General Museum. 
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LIST OF ACCESSIONS TO THE GENERAL MUSEUM FOR THE 
THREE YEARS ENDING JUNE 30, 1902. 


Angell, Ira D.—Blue racer, Bascanion constrictor. M. A. C. 

Baker, Dr. H. B.—Larval tape-worm, Dibothrium, from Shiawassee R., 
Chesaning, Mich. 

Baker, Hugh.—Limestone from St. Croix Falls, Wis. 

Banghart, Leonard.—Tarantula, centipede and 8 scorpions from Cuba. 
(Purchased. ) 

Barrows, W. Morton.—Turkey Buzzard, Cathartes aura, M. A. C. 

Barrows, W. B.—Collection of turtles and fish from Pine Lake; swamp 
tree- frog, Ingham county; frogs and tortoises, M. A. C.; skulls of com- 
mon mole and several species of birds. 

Bartlett, N. D—Red bat, Atalapha noveboracensis, from Parkdale, Mich. 

Beal, Dr. W. J.—Scarlet tanager, Piranga erythromelas; corals, shells, 
sea-urchins, arrow-heads; red squirrel, partial albino; M. A. C. 

Brotherton, W. A.—Cristatella sp. from Monroe Creek, Mich. 

Brown, B. S. —100 arrow-heads and three stone axes, from Monterey, Mich. 
(Pur chased. ) 

Bullock, D. S.—White-footed mouse, M. A. C.; Sead squirrel, S. hudsonius ; 
marine shells from Gulf of Mexico ; set of 5 eges of least bittern, Ardetta 
exilis. 

Butterfield, Hon. I. H.-—About 25 specimens of native copper from Onto- 
nagon, Mich. 

Buskirk, Miss Bessie I.—Five specimen. .f Walkerite crystals from Pine 
Ridge Indian Agency, S. Dak. 

Case, A. H.—Carboniferous fossils from Grand Ledge, Mich. 

Church, Mrs. Chas. W.—Large nest of yellow-jacket from gable of house 
in Lansing. 

Cole, Leon J.—Brook lampreys, Lampetra wilderi, from Dixboro, Mich. ; 
collection of bird skins and eggs (200 skins). (Purchased.) 3 speci- 
mens of Pycnogonida from Woods Holl, Mass.; pair of Esquimaux 
boots from Alaska. 

Coryell, R. J—Skull of coyote, Canis latrans, from Belle Isle Park, 
Detroit. 

Emery, Chas. S.—Adult tape-worm from fresh-water fish. 

Forbes, Guy R.—Weasel, Putorius noveboracensis, Ingham county, Mich. 

French, W. T.—Chain coral, Halysites, from drift, M. A. C. 

Gingrich, Irving. —Salamander, Plethodon erythronotus, M. A. C. 

Ginn & Company.—Set of three Harvard geographical models. (Pur- 
chased.) 

Gladden, H. P.—Rock specimen, M. A. C. 

Goodrich, Geo. G.—Fossil stem, “Stigmaria,” St. Charles, Mich. 

Grinold, B. R.—Fossil shells from Petoskey, Mich.; cast of Indian pipe 
from Watertown, Mich. 

Hagaman, A. P.—Golden eagle, Aquila chrysaetos, from Oakland county, 
Mich. (Purchased.) 

Hastings, F. W.—Mound builder’s pot or vase from Benzie county, Mich. 
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Hedrick, Prof. U. P.—Skull of muskrat, Fiber zibethicus, from Monroe, 
Mich. 

Horticultural Dept.—Peacock, Pavo cristatus, antlers of elk. 

Houghtaling, J. M—Turkey Buzzard, Cathartes aura, from Riley Centre, 
Clinton county, Mich. (Purchased.) 

Howell, Edwin E.—Relief map of the United States. (Purchased.) 

Kedzie, Frank S.—Nodule containing fossil fish, locality unknown. 

Kedzie, Dr. R. C.—-Three arrow-heads, Isabella county, Mich. 

Kendrick, J. L. S.—Vein in slate from Algoma county, Ont. 

Kittle, Geo. D.—Barn owl, Strix pratincola, from Oneida (near Grand 
Ledge), Mich. (Purchased. ) 

Lane, Dr. A. C.—Brachiopods, Lingula mytiloides, from Bay City, Mich. 

Lohman, George.—Souvenir metal plate from Spanish war-vessels; hair- 
worm, Gordius sp., M. A. C. 

Lyman, James H.—Celt or stone axe from Bancroft, Mich. 

Martin, E. J.—Schistose rock, supposed to be fossil wood, from Grand 
Ledge, Mich. . 

Megiveron, Ira.—Bullfrogs from Park Lake. (Purchased.) 

Megiveron, Wm.—Osprey, Pandion carolinensis, from Pine Lake, Mich. 

Myers, J. J.—Various snakes, frogs, salamanders, M. A. C. 

Newman, Chace.—Salamander, Plethodon glutinosus. 

Norton, C. L.—Herring gull, Larus argentatus smithsonianus, from Pine 
Lake. 

Pettit, R. H.—Collection of mammals, birds, reptiles, amphibians and mol- 
lusks from Chatham and Beaver Island, Mich.; winter wren, T'roglo- 
dytes hiemalis, M. A. ©.; skulls of porcupine, Hrethizon dorsatus, and 
muskrat, Fiber zibethicus. 

Rankin, John M.—Skull of Cotton-tail, Lepus sylvaticus; fragment of 
Indian poitery. 

Rigterink, J. W.—Two specimens of fossiliferous limestone and Indian 
relic. 

Schneider, C. F.—Rock specimen, supposed to be fossil wood. 

Selous, Percy—Fourteen mounted specimens—Mammals, birds, fish and 
tortoise—from the collection of the late Percy Selous, purchased from 
the administrator, Dr. I. M. Fisher; 22 mammal skulls. (Purchased.) 

Shank, Mrs. R. B.—Lamprey, Petromyzon sp., from Pine Lake. 

Shaw, W. T.—Crayfish and fresh-water sponge; 14 mounted birds. (Pur- 
chased. ) 

Snell, Wm. M.—Canada lynx from Rudyard, Chippewa county. 

Stark, Robert P—Mounted marsh hawk and two mounted gophers, Sper- 
mophilus tridecemlineatus. 

Stevens, R. T.—Fossil shark’s tooth from Santa Barbara, Cal. 

Strayer, Chas.—Lamprey, Petromyzon sp., Red Cedar River. 

Strayer, Floyd—Two minks, Lutreolo vison, one a partial albino, from 
Okemos, Mich. 

Students.—Lamprey from Red Cedar River; brown bat, Vespertilio gry- 
phus, M. A. C. 

Unknown.—Two small shrews, Sores sp., received through the mail with- 
cut name or address of sender. 

Voiselle, Wm.—Mineral concretions from shore of Anticosti Island, Gulf 
of St. Lawrence. 
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Ward’s Nat. Science Establishment.—Large crinoid, Metacrinus rotundus, 
from Japan sea. (Purchased.) 
Waterman, Dr. Geo. A—Thread-worms and tape-worms from sheep. 
Watkins, Hon. L. Whitney.—Nest of Baltimore oriole built entirely of 
mule’s hair; hickory: branch cut off by “pruner’’; living opossum from 
Washtenaw county, Mich. 
Weatherwax, Harry.—Piece of whale jaw, with whalebone in place, from 
Gray’s Harbor, Wash. 
Weil, Prof. Chas. L.—Red-tailed hawk, Buteo bor ealis, Lansing. 
Wheeler, C. F.—Brook trout from Chatham, Mich. 
Wilcox, Eber.—Four fossil fish from Wyoming. (Purchased. ) 
Young, H. C.—Red bat, Atalapha noveboracensis, from Grand Rapids, 
Mich. 
Zimmerman, Van.—Feldspar crystals (“Carlsbad twins’) from Breck- 
enridge, Col. 
Respectfully submitted, 
WALTER B. BARROWS, 
Curator of the General Musewimn. 
AGRICULTURAL COLLEGE, MICH., 
June 80, 1902. 


REPORT OF WOMEN’S DEPARTMENT. 


To the President: 

Simr—Permit me to submit the following report of the work of the 
Women’s Department for the year 1901-02: 

The increased number of women in attendance fully justifies the hopes 
of the friends of this comparatively new department. The Women’s 
Building has been fairly tested as to its capacity and convenience, and 
the work done has been very satisfactory both in spirit and in results. 

Owing to the large class enrollment it was found necessary at various 
times during the year to secure additional instructors. In the fall term 
the class in senior cookery under Miss Crowe proved too large for one 
instructor. The department was fortunate in securing Mrs. Elizabeth M. 
Forrance whose efficiency in the department of Domestic Science and 
helpful spirit in house affairs made her brief stay most pleasantly remem- 
bered. 

In the winter the work in “Home Nursing” was most satisfactorily 
given by Mrs. C. L. Barber. Mrs. Barber’s long experience and thorough 
training and her enthusiasm for the work made this course one of great 
value. The course in “Household Decoration” was conducted during the 
spring term by Miss Lyford in addition to her regular work in Freshman 
Cookery. 

In the department of Domestic Art the numbers were such as to neces- 
sitate the use of the two sewing rooms during the same. hour. Valuable 
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assistance in this dilemma was rendered by Mrs. Mae M. Gingles, whose 
services have been worthily recognized in her appointment as assistant 
in Domestic Art for the coming year. The wood work room was thor- 
oughly fitted up ready for use in January and is now one of the most 
attractive features of the Women’s Building. Mrs. Haner reports con- 
siderable aptitude and skill on the part of the young women for this work. 

The work in music, also, was more than one instructor could carry. 
Mrs. Marshall reports very satisfactory assistance by Miss Hannah Bach, 
who pursued at the same time most of the studies of the sophomore year. 

The department of Physical Training, under the care of Miss Avery, 
shows good results, and with the gymnasium fully equipped for next year, 
still greater results may be hoped for. Three hours a week, however, is 
a small amount of required time. Miss Avery has rendered valuable aid 
as Health Offieer in looking after the sick and in dispensing remedies to 
those needing attention. The epidemics of mumps and measles were 
passed through with no serious complications, due largely to her wise 
precautions and efficient care. 

The laundry, fitted up with drying room at a cost of a hundred and fifty 
dollars, a hand mangle, new electric irons and tables, provides a place 
for clas;, work for the laundering of the house linen, as well as for the 
use of individual students. 

The house has been open for various social affairs from time to time 
throughout the year. While these functions involve much labor and time, 
they are of such importance in women’s education as to make them 
absolutely essential. 

The department regrets sincerely the resignation of Miss Belle C. Crowe, 
whose eflicient services as Instructor in Domestic Science in charge of the 
dining room and kitchen, have been apparent to the most casual observer. 
Her application of the principles of domestic science to practical affairs 
has not only served to dignify the drudgery of housework and to make 
economy attractive but has also promoted greatly the comfort and well- 
being of the house. Inasmuch as she goes to a field of wider opportuni- 
ties and with greater remuneration, we can but wish her much success 
while regretting our own loss. 

The dean of the department wishes here to express her appreciation and 
thanks for the hearty cooperation and support of the teachers of the 
department and of the president of the College. 

Very respectfully yours, 
MAUDE GILCHRIST. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 
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REPORT OF DEPARTMENT OF HISTORY AND ECONOMICS. 


To the President: 

I take pleasure in reporting the work of the past year in this department. 

The curriculum of the autumn term required my teaching two classes 
in history. The first—course two in European history—was attended 
by a class of fifty-three young women meeting five hours per week through- 
cut the term, similarly each day per week, another class—one in United 
States constitutional history elected by twenty-one seniors—met. An 
essential part of the work for both these classes was reference work in 
the library, the facilities for which had been much improved by the pur- 
chasing with department funds of from four to six copies of some stand- 
ard history of each period of European history throughout the modern 
era and throughout the constitutional period of history in our own 
country. The nucleus—some fifty volumes—thus made of a departmental 
library will grow, it is hoped, until complete means for research work 
will be available to members of these classes. The series of Spruner and 
Bretschneider maps have also proven a useful adjunct to the teaching of 
European history. 

During the winter term classes in Early European history, Political 
Science and Economics came to me for direction. Students to the number 
of twenty came in the first mentioned class, fifty-six in the second and 
twenty-five in the third. Near the end of this term an unfortunate sick- 
ness prevented my meeting these classes for a period of two weeks. 

The English history of the spring term was taught to a large class of one 
hundred and eight students divided into three sections. The methods 
employed in the class room were similar to those of previous years. 
Topical note books and map drawing exercises form an essential part of 
the work in this study and each year prove more valuable. By a vote of 
the faculty Advanced Economics was substituted for the Psychology 
which should have been taught by me this term. An almost equal division 
of the time thus allotted was made between industrial history and taxa- 
tion. The suitability and need to our College curriculum of such study as 
is given by these two subjects was impressed upon me by the experiences 
of this term and I earnestly urge that a place be made in the spring term 
of the senior year for the election of this work regularly. 

Respectfully submitted, 
WILBUR O. HEDRICK. 
AGRICULTURAL COLLEGE, MICH., 
Jiine 30, 1902. 
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REPORT OF DEPARTMENT OF PHYSICS AND ELECTRICAL 
ENGINEERING. 


To the President: 

Srr—lIt gives me pleasure to hand you herewith my report for the year 
ending June 30, 1902. 

Instruction was given during the year in conformity for the most part, 
to the program of last year, and along the lines there indicated: The 
only new course added was one in Practical Optics, given in the spring 
term at the request of twenty-three seniors in the Agricultural and 
Women’s courses. For the most part this course was completed in a very 
creditable manner, and with results which must prove of great value to 
the students in their chosen callings. 


Enrollment for the several terms was as follows: 


Fall term— 


hee gec(0) 0) (AIOE aks Chis Sicieraeeeee ase eramneay an 2m MAURM rE Ln Wien 44 
Mech asophines site th cree once creaon enter inelarice 38 
TRO ta As yh Sate kc ee Pea eee —— 82 
Winter term— 
BAY OU REIT Setahe a Ae RR chats She ta arate RTT: Mote emrat air 56 
ITEC HSETL Ry ih ARTS iipe AE Sie Latah ares betes He ene Coe eT RP 10 
ATS eats Beier step hase tenia aciolonte Oo Toi ai hone oteiotcoe aus AS 73 
WWLOMONUISODI TE natu waite RISC ome cise retin 14 
YY fo 00K) 67 haat e RACE NOLAN de IY Ron Roe LU 5 a 54 
AL OUAL a itateo sere Rae Chel a Sorte Pee rarue Re Ginied s aicutin Gian Gite —)—-_ 207 
Spring term— 5 
MAM ISOM 5 artes eyelets A peve rete Oe cae esas: Ae EET 20 
MWVOMENISED. sets tere ste RELA cre Cn eee 3 
LANG el (On 1 eR et cy AR at I IER DMN Gunes OAM Se they ccd fa 47 
IN IGYo) ean Be ees eas SiC Eee ne ee eS he gah 62 
IMS Gis STED Ere Sais) a ckaaee eae aie pS uae te ee tla! 6 
NVI DR } yc e rece chloral cooker yeas ACR cota ana ene 52 
TRO GALL: chawstettreribiee Sie ae aS AT Re AR ne tie ere te ee —~—- 280 
Grand" total ohh Jae een ee ere en ee eer doe — 519 


The Teaching Force was increased by the addition, in the spring term, 
of a temporary assistant; for which position Mr. L. G. Holbrook was 
engaged. Iam glad to report his work very satisfactory. This position 
has since been made permanent, an action which will add much to the 
strength of the department work. 

The Apportionment for current expenses has for several years been 
unchanged; and has required the most economical administration to 
avoid a deficit, often times at the expense of the best results. The rapid 
increase in the number of students for whom the department must provide 
material and equipment calls for as large an increase in this fund as can 
be made. 
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The recent provision, for increased facilities for the work of the depart- 
ment in the near future, will make possible its much needed development 
along electrical lines, while adding also to the work as a whole. 

In closing it gives me great pleasure to say that there has been a very 
marked improvement in the character of the work done in our courses for 
the current year. 

Very respectfully submitted, 
MARTIN D. ATKINS. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 


REPORT OF DEPARTMENT OF BACTERIOLOGY AND HYGIENE. 


President J. L. Snyder: 

Dear Sir—The college work has been conducted in much the same 
manner as last year, but with an increased number of students. The 
growing demand for bacteriology comes through its intimate relation 
with agriculture and domestic science and each year demonstrates more 
forcibly its need to a successful performance of duty in these fields. 

A working knowledge of bacteriology is indispensable in certain practi- 
cal fines of agricultural and domestic operations and we shall aim to 
emphasize such work as will be of the greatest utility to the student 
when he leaves school. We do not strive to make bacteriologists but 
rather to make bacteriology subservient to agriculture and domestic 
science. In a technical institution, it is a means to an end, one weapon 
to be used in the fight for success. 

Owing to the crowded condition of the laboratory we have been unable 
to carry on the work as has been desired, but the students deserve much 
credit for their patience in struggling against inconvenience and limited 
facilities. They have always understood the situation at the beginning 
of the year. However through the generosity and kindness of the Board, 
this fall we enter a new laboratory which will doubtless give many 
advantages and increase our working capacity. This enlarged scope we 
trust will pave the way to the understanding of certain agricultural and 
domestic science problems which the students could not study at all in the 
past. 

It is desired also that provision may be made whereby it will be 
possible for special students to obtain what they seek in connection with 
their professions as in creamery work and cheese making and other yoca- 
tions in which bacteriology is fundamental. 

The new course adopted during the last year will also place the work 
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of this department on a better basis, and will make it possible to under- 
take systematic work from the time the student enters school till he 
finishes. 
Mr. 8. F. Edwards deserves much praise in the management of labora- 
tory classes. 
Most respectfully submitted, 
CHARLES E 


. MARSHALL. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 


REPORT OF DEPARTMENT OF DRAWING. , 


To the President: 

Dear Smr—I have the honor to present herewith the report for the 
Department of Drawing for the year ending June 30, 1902. 

At the beginning of the fall term as it became nece ssary to have more 
room for the accommodation of students in draughting the department 
secured the use of a room in the dairy building and had it fitted with 
drawing tables, and lockers for material. This increase in facilities has 
been of material assistance to the department, but of course is only a 
temporary relief. 

The department has taken upon itself the teaching of two of the studies 
in the new elective course in Civil Engineering, i. e., ‘‘ Shades and Shadows 
and Perspective,’ and “Topographical Drawing and Sketching,” the 
former of which was given to a class of eighteen junior engineers in the 
winter term. These electives add materially to the work of the department. 

A very trving feature of the conditions under which our work is con- 
ducted is the scattering of class rooms, appliances, etc., in three somewhat 
widely separated buildings. There’is in this a manifest loss in several 
Ways. 

The distribution of classes and hours among the members of the instruct- 
ing force is clearly shown in the reports made to you at the opening of 
each term. . 

In addition to carrying a due proportion of instructing I have been act- 
ing as class officer of the Mechanical Sub-Freshman class, a work that 
requires no little time and attention, especially at the opening of the term 
When an instructor’s best efforts are demanded by his class work. 

The work of the department, while it has been materially increased, has 
moved along smoothly, and we trust with an increased benefit to the 
student. 


Faithfully, 
W. S. HOLDSWORTH. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 
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REPORT OF THE DEPARTMENT OF PHYSICAL CULTURE. 


President J. L. Snyder: 

The facilities for athletic work at the beginning of the collegiate year 
were inadequate both in respect 10 time and | place. The use of the parade 
ground as an athletic field allowed but three afternoons a week and the 
continuation of recitations for some classes until five o’clock left but 
little time for actual practice. [specially was this true as the season 
advanced and the days became so much shorter. Considering these two 
great disadvantages and the fact that the last two years little had been 
done in football and baseball, the results attained by the football team 
were most encouraging and brought the College from the last place in the 
M. 1. A. A. to that of second. 

There was a dearth of base ball material, particularly pitchers. An 
entire new team had to be developed and was almost entirely composed 
of freshmen and sophomores. While the season was not so successful as 
had been expected, many of the games were well played, and give 
promise of a very good team the coming year. 

The track team won the inter-collegiate meet held at Albion in June 
by a score of 80 points, the next nearest being Albion with 72 points. 
At this meet the relay team won the relay banner, which has not occurred 
in many years. Two dual meets were held earlier in the spring, one with 
Alma and the other with Albion, both of which M. A. C. won by a large 
majority of points. The basket ball team did not lose a game and was 
the fastest team in the State. In wrestling the team in three different 
meets never lost a bout in any weight except the heavy. 

The gymnasium in the women’s department has been well patronized, 
and the classes given three times a week under the instructor, Miss Avery, 
have been most successful. The young women had basket ball teams 
which were most excellent and showed faithful training. 

The State Board kindly appropriated money to fix the new athletic field 
across the river so that now the college has a separate field for athletic 
work, which, when completed, will be as fine a field as any in the country. 
During the fall term in order to give more time electric lights should be 
placed on the field. Arrangement should also be made in some way so 
that during the winter term the use of the armory might be allowed the 
department more than once a week as during the year just ended. 

The department would advise the payment of a dollar a term by every 
student to the support of athletics and physical culture. This small fee 
would run the department and association easily and would be a strain 
upon nobody. 

Respectfully peered. 
GEORGE KE. DENMAN. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 
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REPORT OF THE VETERINARY DEPARTMENT. 


To the President: 

Srr—TI have the honor of reporting for the Veterinary Department that 
the work in the department for the past 7 year has been very similar to that 
giyen in my last report. About the same number of students elected the 
work, those electing it manifesting a good degree of interest. The young 
men who anticipate, returning to the farm, and the raising of stock, 
appreciate the work of the department, and it is to these especially that 
we deyote our attention. 

Respectfully submitted, 
GEO. A. WATERMAN, 
Professor of Veterinary Science. 
AGRICULTURAL CoLuEcE, Micu., 
June 30, 1902. 


REPORT OF THE DEPARTMENT OF ENGLISH AND MODERN 
LANGUAGES FOR THE YEAR 1901-02. 


T'o the President: 

Sir—The personnel of the English Department during the year 1901-02 
consisted of Miss Georgiana Blunt, Mr. E. S. King, Miss Bertha Wellman 
and myself. In accordance with the arrangement entered into the pre- 
vious year, I undertook the editing of the Recorp, the daily programs, the 
advertising, etc.; in return for which Mr. P. H. Stevens of your office, 
was put under my direction for the teaching of certain English classes 
and for such other work as I might assign. This arrangement was con- 
tinued for two terms. In the third term I found that the exigencies of the 
work in higher English, French and German were such that satisfactory 
assiguments could not be made without my taking a full quota of class 
work. TI therefore requested to be relieved of all editorial work at the 
same time returning Mr. Stevens to your office. This was done. Miss 
Lucy Davis, who had been teaching two classes in French during the 
first two terms of the year, resigned her work during the early part of the 
third term; and, with your consent, I engaged Miss Zoe Benton of Wash- 
ington, D. ©., to take the beginning class, while I conducted the other 
class during the remainder of the term. During this term I also taught 
a small voluntary class in Latin. 

Miss Blunt, having determined to go to Europe for further study, placed 
her resignation in your hands to take effect September 1, 1902. Miss 
Blunt has been for some four years an able, efficient and zealous officer 


DEPARTMENT REPORTS. dD 


in this department, and I take pleasure in recording my sincere and hearty 
appreciation of her exceptionally brilliant work. ‘To fill the vacancy thus 
created, and to cover the work done by Miss Davis and Miss Benton, I 
recommend that Mr. King be advanced to the position of assistant pro- 
fessor of English, that Mr. L. W. Sawtelle, B. S., of Chicago University, 
be elected instructor in English, German and French, and that $500 be 
set aside for the payment of essay readers as necessity should arise, These 
arrangements were sanctioned by yourself and adopted by the Board of 
Agriculture. They do not increase the aggregate outlay of money for 
the department, and by thus shifting to the essay work the contingent 
employment of subsidiary help, I am sure that the efficiency of the work 
of the department will be increased. 

The only change made during the year in the character of the work 
was in English 1. Instead of devoting the five hours of the first term of our 
work to the study of elementary English grammar, as heretofore, I 
required the entrance examination to cover that work fully, and used the 
time of this term in studying the powers and values of the various forms 
of the English sentence, its clauses and phrases, for the expression of 
thought. The work has been heartily entered into by the members of the 
department. 

The addition of a year to the agricultural and women’s courses has 
made it necessary to rearrange the order of English work, and accord- 
ingly, for the coming year, I have placed in the sub-freshman year of all 
the courses (except for the fact that in the mechanical course the total 
time allotted to English in the sub-freshman year is less by two hours than 
in the other two courses) English la (three hours), English-1b (three 
hours), English 2a (two hours), English 2b (two hours), English 2c (two 
hours), and English 2d (three hours). This will enable students to begin 
their English work in all the four-year courses at the point where the 
better class of high schools will leave them. 

Respectfully submitted, 
HOWARD EDWARDS, 
Professor. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 
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REPORT OF THE DEAN OF SPECIAL COURSES. 


President J. L. Snyder: 
The attendance at the special courses during the winter of 1901-1902 


was as follows: 


Sugar ‘beet “COUrSeL deisel (vee cheesey unte fens uniete tare eee 25 
Bive StOCK oe oh ocomine eee Riche RoC LENE eRe eset 24 
CPSAIMELY Voonic aes ots bw, ete a alent a ees ene eee ge olla We nae 24 
GRE NT Sh Ue AOR ae ee Ee carewea Sais D1 ce oe 16 
1 Fy) We OE RMER TS Per yraaP RO ek Neue MoM Soot is A UB NB il ry orf 5 5 

Tetanl ec hie ike Ati 0a On ee eae ei eee 94 


The course in beet sugar production was much amplified this season. 
In the first place the chemical side of the instruction was unified an 
enlarged. Next, the Lansing sugar factory was completed and the owners 
were kind enough to allow our students the use of their most excellent 
plant as a laboratory for teaching the arrangement of the machinery and 
the function of each piece of the costly apparatus. The thanks of the 
College are due the management of the factory for their generosity in the 
matter. This practical work in the factory, the opportunity to study 
pipes, tanks, batteries, multiple effects, strike pan and all other parts of a 
working sugar factory has been a great help to our students. They leave 
us ready to take up practical every day work in a factory without the 
danger incident to going into an immense establishment totally ignorant 
of the working parts. 

A change will be made next year in the matter of the teaching of the 
agricultural work of the course. When young men come to this course 
from the farm it is quite possible to give them intelligent training in 
matters connected with the raising of beets, but when they come here 
from the city, without training in the fundamental operations of farming, 
any attempt to give them intelligent methods of beet growing can but be 
farcical. Hereafter therefore the course should provide for a division of 
the class as to this work. 

I am glad to report that the call for our graduates keeps acute and 
every man will be satisfactorily placed before the beginning of the next 
campaign. 

The live stock and creamery courses were fairly well attended. The 
cost of the creamery course was much reduced because the farm depart- 
ment had in operation a regular factory and the students were allowed to 
manage the creamery during the continuance of the course, thus dispensing 
with the necessity of buying the milk for this especial purpose. 

No radical changes in management were introduced this year. The 
cheese men were trained by Mr. Michels and were well pleased with the 
work. We have secured a satisfactory place for each of the members of 
the class. 
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The work in the fruit course was entirely satisfactory and all in attend- 
ance were well satisfied. 

For next year I suggest a change in one very important respect. I 
propose a lengthening of the courses to twelve weeks with an opportunity 
to choose between certain lines as the one factor upon which the student 
shall lay the emphasis. 

Respectfully submitted, 
CLINTON DEWITT SMITH, 
Dean. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 


REPORT OF THE DEPARTMENT OF BOTANY AND FORESTRY. 


To the President: 
The following in brief is my report for the year ending June 30, 1902: 
During the past year students have received instruction in this depart- 
ment as shown in the table below: 


Z 
rs A 
| 5. | es 
2 j © =o 
Class. Subject. Term. ey aie 
3 oo 
a 14 
Structure of wood....... ....... One, each term counting.| 10 3 
..| Plant WhyEl Cray LEI N Seecouecdosos qoceokGoodds 5 14 
..| Parasitic fung.. EW doacanaAsseonddoandantac 9 34 
-| Grasses........... Winter, four weeks atomsoar 5 28 
IWiG OC Siiicrdeics incre fecteertclelsiotajslarciere' |) te MS ny nO Mei LOSI alan tater ala 5 28 
UC) “an wogm oe GEG bIOMOBAUSODOD OT OSULYiieracietarercinntersre ie) tecletotlelsisiere Winter, threetimesperwk| 3 31 
LU ENE NopniganpeneLlcianccbe Elam GC COLOR Vinrateiolete/creieleleleiniciels)=iarcie SiigiY > ecnobedascoucsscasctr 3 32 
Ol adebbew ae oamarOnonuetode Trees and shrubs...............- Sring, half term............ 23 39 
Sophomore (aay) WageloaoLaane Plant histology......-..-.....++. MiGs Soke babsdadtosdanpncs 9 47 
(women)......... Plant histology.................-- SDLLNO ence ee cisieaeeeieis 7 19 
s (women)......... Mreesands SHTUDS sae! -tai'° Sp Og SS or Cue ae pnbooaaane’ lowe 12 
GERM EM est ctyciqciect cle) stele > Begin) DOtANY occ ec sere siawsls vse IEW aGocds nou he Aposnanenpgc 74 139 
TOS | puiOoouanocecnouadeE Systematic botany.............+- MMOs) Sepe po scacunmoagcHoae 2 118 
Special course............... Begin Dotany.. cc... e cscs esas Winter, six weeks.......... 7 6 
SPECial COUTBE.. 6. 6:0... cca Botany of sugar beets........... SPLineeeesmactcteteterits ele 2 21 
UGH ogheodetue adadees obec lbder enpoe COL DEone CUB OCOnAC oumao boos finn oucatk ad. d0an obtiaeopedos ope|lpcitioc 571 


The teaching force of this department has remained unchanged, except- 
ing that Mr. Brown taught one section of the freshman class of 5 students 
for the fall term. 


Pare year ite, Class rollmimmibered, 7/6.) 4 eared Whe ys, el Leeann nays 493 
Sage O WIC LOSLIO State cial a's ss cba p corms lelle Rada eiae, «ae ¥ imma tara 571 


An increase of 78 
8 


58 STATE BOARD OF AGRICULTURE. 


a 


THE HERBARIUM. 
The additions have been as follows: 


Seed plants, ferns and their allies. 


C. O. Rosendahl & C. J. Brand, plants of Vancouver Island...... 97 
Her sbaker, plants Of Nebraska sw i/o cis anette gle elniiel sole sie ee ae 148 
SoM. Tracy, plants from Florida and) vicinity: )ics\.%)-1ee cient er 400 
WY. W.. Eeeleston, plants) of New, England... 7 205 3a Me. pene = 92 
WO. Cusick, plants from Oregon’ (A901). 2. «os yee ees eee - 262 
iW. ©. Cusick, plants fromOregon (1902) eis... >. ee oe ee 137 
Mrs. Ar Ohase, plants. tromyChiGago. ce )iacisorescipie/teheie helt sh eke ele 26 
A. Phelps Wyman, collected in Arnold Arboretum.............. 212 
eb; MeLouth, plants) from Muskegon Co; /.e3.. re See ee 36 
Wie Beal, Coniferae from Colorad 21... sisc «14. 0h ls ota eels tee 10 
MWe ea), plants from Greenvalle; Mick's 0:9... 2). bee chets ee oieue 9 
PPOMAE (COME CTIONS - 3:5 sac sessJone ci) oi ote to hoirs'raie a ale’ @ ater otal ater eitena jal sue tao eye saaerne 150 
1,579 
FUNGI . 
Wee icellerman, Ohio tunes c8 cock ueiik cise ee Seer ee eae 42 
as: Dept, Aoricilinre.desiderata. anc. e nek asi elem eee ee 85 
Arihur and Mol way, UredimMede sc ss o.5 218 ate wales aleikede sl cieeiee ae 28 
Sey racy strom: i Oridae shee cocs oem aot oie aide end the hate ee er ee 17 
AD). SOLD Y COTO. 1c) avn s Nata ialag cite save tease tie ove atch es arene eae Ate fece ae ae ee 4 
rome COME CHONG s/o...:2\x\0 8. eB sion aha a aoa le ote elas ce ota a lepehe nae peter eee 60 
236 
ALGAE. 
Collins, Holden, and Setchel, Fascicle 17............. ip a Ngee 50 
Collins, Holden,and: Setchel, Fascicle 18.10.20 5. bce yee eee 50 
J, 2: Tilden, American,Alede Century Wickes cee eee oe wane hes see 100 
J. H, Tilden, American Algae, Century V0. k -..%, ct oe ce oper em eee 100 
300 
Total additions’ for tthe year. 3:)-.). cei.) chee ep sees eee eee 2,115 
GENERAL SUMMARY OF PLANTS IN THE HERBARIUM. 
Seed‘ plants “(Spermatophyta ies. ee seme Meee einen tel eee eee 62,206 
Ferns and ‘their allies’ '(Pteridophyta)iy is sees be oe se cee 1,142 
Mosses and Liverworts ....00.-0) SDS ROL eee ee eee 1,887 
MSTCHGTAS (352. sails a nl'g mpg Ree a din lal Wwe ee a te LS SRT ae av 1,135 
POULT E Vis oaSictaee ate Bisse ee koa ld ‘oaks Rie COMB Aes ERE Lee eles auc en 13,189 
1.4 || oT er A emer a Ahm My il ls 1,695 


410) 6,0). 6) @) 9) wlie eis wi ele Ce ver re aw Ke me) ces eae 
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THE BOTANIC GARDEN, 


The area of two acres has been slightly increased by grading and fill- 
ing on the bank below where plants have been grown. This new area 
will be devoted to samples of grasses which were given up in the area 
near the boiler house. Any new area broken up and planted to a mis- 
cellaneous variety can be cheapest and most satisfactorily cultivated for 
the first five or six years, but after that the plants here and there begin 
to fail or dwindle in size. Some of them will become troubled with fungi 
or insects or both. The plants should then be shifted to other places, 
the soil much enriched, or the old soil removed and other soil put in its 
place. With a very small area devoted to each species, it seems in most 
cases of little use to attempt spraying. Gooseberries and currants and 
roses and a few others may be sprayed to advantage. 


THE ARBORETUM AND THE COLLEGE FOREST. 


Last winter labor was high and very scarce. Two men worked most 
of the winter cutting stove wood and three-foot wood in the woods north 
of the Pere Marquette; stove wood at 50 cents, and three-foot wood at 
60 cents per cord. The College teams charged 30 cents per hour for haul- 
ing. There were cut 485 cords of stove wood and 85 cords of three-foot 
wood. 

A few loads of logs of sled length were drawn and sold to neighbors. 
Two quarts of sprouting chestnuts were planted in open places this spring 
in the lot between the railroads. One Sunday in May when the leaves were 
very dry some one set them on fire in the lot south of the river—the west half 
south side. This killed considerable of the small growth, the size of one’s 
thumb and smaller. On pleasant Sundays there are a good many strolling 
through the woods, some of whom are sure to be smokers. Foreman 
Blair, aided by several others, stopped the fire after some damage was 
done. 

The pines in the extreme east wood lot up the river have done well 
where the soil was good, some of them last summer and the year before 
shooting up a leader two-feet nine inches each year. Some of the trees 
are now over twelve feet high. This spring a single row of year-old box 
elders was planted east and west between each two rows of wiiite pine. 
These will spread and keep down the grass and crowd the pines to keep 
off the lower limbs and induce the trees to grow tall. 

North of these pines a piece of river bottom one hundred and twenty 
Square rods in extent was plowed last fall. This spring it was planted 
to a mixture of trees about four feet each way, mostly silver maples, box 
elders, basswoods, with a smaller number of arbor-vitae, balsam fir, hem- 
lock, Norway spruce, white spruce, red cedar, larch, white pine. They 
have been cultivated one way like rows of corn. The small arboretum 
remains as it was last year, excepting the growth of trees. 
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DONATIONS, 


From A. G. Green, Walled Lake, Mich., specimens of fruits of Thuya 
orientalis. 

From D. 8. Bullock, Hadley, Mich., galls on oak from Texas, also pods 
of coffee bean tree. 

From Pearley Burcham, Lansing, Mich., a block of black oak split to 
show the process of healing where the trimming was well done. 

From Hugh P. Baker, Washington, D. C., 150 herbarium specimens from 
Nebraska. 

Thanks are again tendered Professor C. F. Wheeler and Instructor B. 
O. Longyear for faithful services during the year now closing. 

W. J. BEAL, 
Professor of Botany and Forestry. 
AGRICULTURAL COLLEGE, MICH., 
June 80, 1902. 


REPORT OF THE LIBRARIAN. 


To the President: 

Srr—lI have the honor to present the following report on the library for 
the year ending June 30, 1902: 

Seven hundred ten bound volumes have been added to the library 
during the year, 435 of which were purchased, 124 were donated, and 151 
came by binding. Pamphlets and unbound volumes to the number of 347 
have been received, 15 of which were purchased; the remainder, 334, were 
presented to the library, and acknowledgment made whenever the donor 
was known. We therefore omit individual mention. For bound volumes 
we are indebted as follows: 


American Shorthorn Association, 2 vols. 
Australia, Bureau of Agriculture, 2 vols. 
Burrows, Hon. J. C., 13 vols. 
Brown Hoisting Machinery Co., 1 vol. 
Canada Geological Survey, 4 vols. 
College Y. M. C. A. Organization, 1 vol. 
Connecticut Board of Agriculture, 1 vol. 
Deering Harvester Co., 1 vol. 
Edwards, Dr. H., 1 vol. 
Hampshire Down Breeders’ Ass’n, 1 vol. 
Holstein Friesian Association, 1 vol. 
Massachusetts Board of Agriculture, 1 vol. 
Michigan Board of Health, 1 vol. 
Michigan Board of Agriculture, 1 vol. 
Michigan Board of Commissioners, Buffalo 
Exposition, 1 vol. 
Michigan Legislative documents, 15 vols. 
Michigan Pioneer Association, 1 vol. 


Michigan Secretary of State, 11 vols. 

Michigan Superintendent of Publie In- 
struction, 1 vol. 

Michigan Horticultural Society, 1 vol. 

Missouri Botanical Gardens, 1 vol. 

National Conference Charities and Cor- 
rections, 1 vol. 

New South Wales, Secretary of Agricul- 
ture, 1 vol. 

Shropshire Breeders’ Association, 1 vol. 

Smith, Hon. S. W., 11 vols. 

Smithsonian Institution, 3 vols. 

United States Reports as follows: 
Department of Agriculture, 8 vols. 
Labor Bureau, 2 vols. 

Bureau American Republics, 11 vols. 

War Departinent, 1 vol. 
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One hundred fifty publications, foreign and American, are purchased 
by the library and placed in the reading room for the use of faculty and 
students. In addition to these are the following publications which are 
regularly received as donations or in exchange for our own publications : 


Adrian Times. 

Allegan Gazette. 
American Beekeeper. 
American Blacksmith. 
American Creamery. 
American Horsebreeder. 
American Horticulturist. 
American Phil. Society Proc. 
American Swineherd. 
Baltimore Sun. 

Battle Creek Journal. 
Beet Sugar Gazette. 
Belding Banner. 

Capital City Democrat. 


Chicago Drovers’ Journal (daily). 


Chicago Record Herald (daily). 
Christian Science Herald. 
Christian Science Journal. 
Christian Science Sentinel. 
Clinton Independent. 


Detroit Free Press (twice-a-week). 


Dairy and Produce Review. 
Evening News (Saginaw). 
Everybody’s Magazine. 
Farm and Fireside. 
Farmer’s Voice. 

Farming World. 

Farm; Field and Fireside. 
Farmers’ Advocate. 
Farmers’ Home. 

Farmers’ Guide. 

Farmers’ Journal. 

Farm and Home. 

Farm Journal. 

Fruit Growers’ Journal. 
Good Health. 

Gleanings in Bee Culture. 
Grand Ledge Independent. 
Grand Rapids Evening Post. 
Grange Bulletin. 
Homestead. 

Hillsdale Leader. 
Hillsdale Standard. 
Horse World. 
Horticultural Visitor. 


Improvement Era. 
Indiana Farmer. 
Ionia Sentinel. 
Lansing Journal (daily). 
Lapeer County Press. 
Lewiston Journal. 
Literary News. 

Live Stock Journal. 
Locomotive. 

Midland Republican. 
Michigan Mirror. 
Michigan Sugarbeet. 


Michigan Bulletin Vital Statistics. 


Moderator. 

National Stockman and Farmer. 
New York Produce Review. 
New York Weekly Witness. 
Otsego County News. 
Onekama Lake Breeze. 
Oregon Agriculturist. 

Orange Judd Farmer. 
Official Gazette. 

Pinckney Dispatch. 

Petoskey Independent Democrat. 
Public Ledger (Phila.) daily. 
Pratt Institute Monthly. 
Park’s Floral Magazine. 
Practical Farmer. 

Proc. Amer. Soc. Civil Engineers. 
Science and Industry. 

South Haven Messenger. 
Sugar Beet. 

Sunfield Sentinel. 

Travelers’ Record. 

Traverse Bay Eagle. 

Voice. 

World’s Fair Bulletin. 
Western Fruitgrower. 
Wolverine Citizen. 

Women’s Home Companion. 
Wallace Farmer. °* 

West. Soc. of Engineers. 
Williamston Enterprise. 
Yale Expositor. 

Ypsilantian. 


The M. A. C. Record exchanges are also placed in the reading room, 
and in exchange for our catalogue, the library receives the year books, 
catalogues or registers from all the leading educational institutions of 
the country. We also receive the bulletins of the various State experi- 
ment stations, and of the U. S. Department of Agriculture. 

During the year fines to the amount of $21.36 have been collected, and 
4,500 books have been loaned. (No record is kept of books used in the 
library.) Ninety-five books have been repaired or rebound. 

The library is open to students eleven hours daily, except Sunday, 
when the library hours are from 9 to 12 a. m, 
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In September the State Board of Agriculture appointed Mr. H. M. Goss 
to the position of assistant librarian. Mr. Goss remained with the library 
until April 15, when he resigned to accept a position in the College post- 
office. Mr. Herbert Patriarche, a member of the class of 02, was appointed 
to fill out the unexpired term, and has been retained for next year. While 
we regretted losing Mr. Goss, whose work in the library was always 
satisfactory, we congratulate ourselves on securing as his successor one 
who manifests a decided interest in library work, and whose appointment 
is so generally approved. 

To the library of the Experiment Station have been added 43 volumes; 
8 by purchase, 10 by gift, 25 by binding. This library now numbers 1,987 
volumes. The College library contains 21,089 volumes. Total in both 
libraries, 23,076. 

Respectfully submitted, 
LINDA E. LANDON, 
Librarian. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 


ANNUAL REPORT OF THE MICHIGAN WEATHER SERVICE FOR 
THE YEAR ENDED JUNE 30, 1902. 


The Michigan Weather Service has continued under the immediate 
charge of ©. F. Schneider as Director, who is detailed by the Chief of 
the U. S. Weather Bureau. 

The headquarters of the office continue in the Federal Building at 
Lansing, rooms 9 and 10. 

The entire energy of the office force has been along lines followed 
during the preceding years and much progress has been made in strength- 
ening the voluntary observation work and getting the forecasts and 
coldwaye warnings before the rural communities. The total number of 
voluntary observation stations at the close of the year was 120; at least 
one station is located in every county in the State with the exception of 
Montmorency, where we have been unable to make any practicable 
arrangement for observation work, but it is hoped that another year will 
see that this exception is supplied. As a whole, the work of the voluntary 
observers has greatly improved; a number of changes have been made in 
the personnel with a view of getting more accurate and regular reports, 
while a majority of the old voluntary observers have been better trained 
so that it can safely be said that the meteorological records of Michigan 
are not excelled by any other State in the Union. 

The administrative problem of securing and keeping voluntary mete- 
orological observers is, and must always be, one of the great items of 
work connected with my office. When it is remembered that there is 
absolutely no remuneration for this work, which requires daily attend- 
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ance throughout the year, the difficulty can be appreciated. The meteoro- 
logical record to be of value must not only be taken with standard instru- 
ments, but should be regularly taken at a stated time every day which 
does not exclude Sundays and legal holidays. The only way that the 
service can show its appreciation of this constant, daily labor is by furnish- 
ing the obserYers with all of our publications and by cordial relations with 
them. We have been quite fortunate in securing some valuable publica- 
tions and also a considerable allotment of seeds and by visiting them 
occasionally and inspecting their instruments, splendid results have been 
attained. The data which is collected by the voluntary observers is daily 
becoming of more value to the citizens of the State and what is more to 
the point, the State at large is coming to appreciate them by using the 
reports more and more. At present with our 120 stations and 9 regular 
weather bureau stations the State is well covered with a network of 
carefully obtained data and too much credit cannot be given to the 
voluntary observers, both individually and collectively, for their splendid 
work. 

The forecast distribution continues very large and through the medium 
of the rural mail route is reaching out in the agricultural communities, 
where it is of great value, and as the farmer learns to use and appreciate 
the forecast he will soon be able to get as much benefit therefrom as his 
commercial brothers of the larger cities. It is hoped that in another year, 
when improved facilities for distributing forecasts will probably be 
available, that we will be able to reach thousands of farmers promptly 
every day, who have never before been in receipt of the forecasts. 

The Weekly Climate and Crop Bulletin continues holding a high place 
in the estimation of the public. It has been published during the past 
year during the planting, growing and harvesting seasons and. is widely 
published both in the newspapers of the large cities and also in the smaller 
country newspapers. The great demand for the bulletin and the informa- 
tion it contains is the best criterion of its value to the people at large. It 
is furnished free on application to the Lansing office. 

A monthly and annual summary have been published as in previous 
years without any particular change. They are homogeneous in data and 
style to the bulletins published in other states so that they are more 
readily appreciated by all readers and make our work comparable with all 
other state weather services. This is a very important desideratum. As 
a matter of record these bulletins are widely sought for and much used. 

No particularly new work has been taken up by the service, but the 
work which has been in hand for some years back has been vigorously 
prosecuted and much office work done in the way of compiling back records 
and putting them in handy shape for ready reference so that the files at 
Lansing are easily referred to and very handy to get at. 


C. F. SCHNEIDER, 
Director. 
LANSING, MICHIGAN, 
June 30, 1902. 
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MILITARY DEPARTMENT. 


Hon. J. L. Snyder, President: 

Sir—lI have the honor to submit my report of the Military Department 
for the year ending June 30, 1902. 

The work has been carried on on the same lines as that of the previous 
' year, the model being the system pursued in the regular service. A marked 
improvement has been shown in the discipline and deportment as well as 
in the dress of the cadets; there is also a great desire among them to obtain 
the positions of officers and non-commissioned officers, showing that the 
work of the department is becoming more popular. Four additional second 
lieutenants were appointed this year from the senior class with a view 
to their being made captains in their senior year. It is believed this will 
greatly help the work, as heretofore new officers have been made each 
year, who have not had the necessary experience to enable them to fully 
do their work. 

I again request that the faculty allow more time for the course—three 
hours a week being entirely insufficient—also that the hour for class work 
with the sophomores does not conflict with the drill hour during the 
winter term. 

It gives me pleasure to report the good conduct of the freshmen class, 
whose gentlemanly behavior has been all that I could desire; I can also 
say this of the great majority of the corps. 

The officers who graduate this year are a fine manly lot of young men 
who are fully competent to fill the position of second lieutenant of volun- 
teers, if the country should ever need their services. The attention of the 
Board is again invited to the necessity of a complete separation of the 
Athletic from the Military Department. The new ground has greatly 
aided me in my work, and a proper drill shed, in which the whole battalion 
could be handled, would do more for my department and the College than 
anything I can suggest. 


Very respectfully, 
Cc. A. VERNOU, 
Major U. 8S. Army. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1902. 
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REPORT OF THE DEPARTMENT OF CHEMISTRY. 


President J. L. Snyder: 
The work of instruction in the Chemical Department has been divided 
among the following classes: 


Ree od MATA EIEVE ares ocho oF ai's. ch eue Soe /ags Ste of ~ Big er ete wsert ol oan 175 students 
Pettey tea CNEMIIB LENG 2 syagdc ute sed uae eee 5 Py vole ale b ooo a eae 72 students 
NE EPITOME oI cea en he ete od Bivins eR ee Saye oo as 68 students 
BEEP EMC MINS WIRY oats catei afd Set Wes Gye Bled ah sob, Suslc oe os ee oe 43 students 
Ree MeMMME A UNGEY (IE CUI p23) -1200 Yara ods a) wo eho abate dea ems we a moe 50 students 
Pee EMM hs CMETTINUEY ec) <'syoiniaie eo oie sine era) eine, weet! Sud) ae oe 40 students 
Renn UC LECTU VE ieceai: oirte us are Cokie 2 eit wt woe de spe dm scolar d 35 students 
ecw sugar production (Special), 0.5. oon sence te eee we 25 students 


The work of our students still shows the old-time zeal and interest. 
Original investigation by each student into the facts and laws of chemistry 
is still as popular as ever. I believe that there is a large field for the study 
of chemistry as applied to the problems of domestic economy, and there- 
fore I would recommend that in the senior year of the course for women 
-ten hours per week be devoted to this subject. 

The class in general elementary chemistry being the largest so far in 
the history of our College leads me to urge the necessity of providing 
space for the Department of Physics outside of the chemical laboratory in 
order that not only we may better accommodate our students in their 
laboratory work but also provide more room for the chemical work of the 
experiment Station. 

The special course in beet sugar production, the fourth session of which 
has just closed, affords an opportunity for our young men to become 
acquainted with the details of the manufacturing process and has suc- 
ceeded in supplying the factory managers with useful assistants. Through 
the kindness of Mr. Boutell, our present year’s class spent two weeks 
studying in detail the construction of the machinery in the factory of 
the Lansing Sugar Company under the guidance of Mr. A. N. Clark, assist- 
ant superintendent of the Alma factory, who gives the technical instruc- 
tion in our special course. 

In addition to the class work there has been the usual amount of 
analytical work undertaken, including fertilizing materials, soil and water 
analyses, minerals, feeding stuffs, etc. 

I wish to acknowledge the hearty cooperation of all the laboratory force 
helping to bring to a successful close the 39th year of my professorship. 

Respectfully submitted, 
R. C. KEDZIE, 
Professor of Chemistry. 
AGRICULTURAL COLLEGE, MICH., 
July 1, 1902. 
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EXPERIMENT STATION. 


REPORT OF SECRETARY AND TREASURER. 


The following account shows the receipts and expenditures of 


Iixperiment Station for the year ending June 30, 1902: 


Dr. 

Aihy wer OOl—Nowpalance., Orne iam s/f. 1ers ein a seca $616 15 

July 5, 1901 received from U. S. Treasury.....-:... 3,750 00 

Oct. 5, 1901 received fron U. S:, Treasury. .-....-+-. 3,750 00 

Jan. 8, 1902 received from U. S. Treasury...-.....- 3,750 00 

April 7, 1902 received from U.S. Treasury.......... 3.750 00 
June 30, 1902 license fees on 93 brands commercial fer- 

TMU ZOE Se tape tekoce scales eaten sta ees or ag cag es 1,860 00 

miscellaneous Tecenpise ss: ss ac 1. es 1,359 99 

Pam TL CCEMP USE ye ones sl re) tech, srone eek ate =o 2.736 08 


from State appropriation, South Haven 2.000 00 
from State appropriation for U. P. Ex- 

JOST AALS ISLE Koa eee te he tee ones Bae 

June 30, 1902—By disbursements as per vouchers filed in 
the office of the State Auditor General 
palltinee mon tants A Stee te, 5 Nome 


3.000 O00 


July 1, 1902 


the 


Cr. 


From thirty-five to forty thousand copies of station bulletins are now 
issued, and the demand is increasing as farmers learn of their value. 
Several press bulletins have been issued and special information in bulletin 


form has been sent out by the station. 


DISBURSEMENTS ON ACCOUNT OF U. S. APPROPRIATION. 


Salaries: 


Assistants to scientific staff, No. employed 4............ $1.290 00 
Director and administrative officers, No. employed 6...... 1,374 12 
PGloMinice State No, employed (seca s+ 4-2. -ts sas cane 4,600 00 
Labor: 
Monthly employees, 2; average rate, $32.75............ S786 00 
Pe eae MOMELY, CWPlOVES. «.. io «6 o 5s os nee. 0.4 Waegee ems 1.685 05 
Publications: 
For printing annual report, 29 pages (edition 8,000) .... $75 27 
alimbOncsesmanlimen list, Che. ys 04. 6.20 .i5.. Soi ek le 32 20 
Gulletin. envelopes and’ reports ..:.........0.0siuaess 190 00 
PIM MCLUBIETENY LLC En od. et dre ie ge ar D ca aise bois PCO a New) are balk ate ee 


$7,264 12 


bo 


AT1 05 


297 47 


$10,032 64 
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PEPOUPN GAOL WIEG air = os toe Aid cele van Sachs pn lealel ee Bie eee epee ee $10,032 64 
Chemicals: 

POMEL SUPPLE AS 679. apes ye we og ve Bie, oka dite de alk Ne ee ete 206 67 
Seeds, plants and sundry supplies: 

PeMPCRTAMUV EID SL ince) shai siks wae e's = Ss 0.8 cee Cye le we ee er Renee $222 62 

UE UGIIE GUE SUL. | eieyc poise foie, nildhace cis)zss sdeha ace trtcie katara nee eee 163 57 

MTR COLISTICOUS = cielo calves oie hiee . Giniee Se ane tee 631 05 

SS 1,017 24 
Tools, implements and machinery: 
RSPAS nie ip is ie sic oo woo ose, he Soa 9 One, tea eee aie nee ote $24 85 
IBEW PUK CDASCS os c:5.5 sn 's +s mim oierate sale ie af enelene nee NeN teeta enne eee 173 94 
—_——_ 198 79 
Furniture and fixtures: 
One desle eg ale bs eho. en ee a $22 50 
(OIE) ES aneriolc SSio bdo bbe voto bas 5 00 
———— 27 50 
Scientific apparatus: 

GINS: SELOSCOPe «6.5.0.4 ahs RE Oe ere eee eas $75 00 

Ome Mbalamees *.5 0.0.52. ..o ron eteie eoie het ae eee ene ene erase 183 00 

One Geissler pump: °C Seas eee oe ei ere ror 40 00 

Sundry ibems: Po . <.cer ose  e eeeee 472 63 

770 63 
Live stock: 

Wahlen oie ie wo eo ae ne en ee eee $1,004 00° 

SUGED ios an eos oho. 3 acres s een ee oie ae nee eee 74 52 

SS WAMLE) rel cecece esc Oi tive loudho "avelgete he ate hea one poset eet RNCRCR eae aie ee eee eae 25 50 

BUUOTIES © 12.) o:oj2 oe sstne Sie eho oR aire anaes ee ae 16 30 

— 1,120 32 
Traveling expenses: 

In‘supervision’ of station Wonk. acct aemistom oe never s oeicem ee ter ey eee 125 92 
Building -and' repairs + sathas ee eee hE eee eee 221 20 
Postage ‘and stationery: .3.“ccico eee ta ee Cite meee 286 75 
Mreight and express. i sciei mcsyo erator whee teren eerie os ner ane eae ea 198 10 
Weeding stuffs’... . «2.25 Wertc gus eee reece ccevepte tes eee eee ee ne ee 594 68 
| Ei) | A PRR Ra SSA AG Senki See yn pe all te or a 199 56 

PRGA sias ons se ae iste apse nace eae eee sno cere Samheia eae g stele nena cones $15,000 00 


DISBURSEMENTS OF EXPERIMENT STATION—-MONEYS OTHER THAN RECEIVED 
FROM UNITED STATES TREASURER. 


SSUIAIIES |. oe ie: ox ais « eocbe ee ere Ste ee Teen eee $2,309 56 
MAD OV occa ace dass GV dre 0g, eg ed Bee ee eee 3,168 45 
PUONICATIONS: 5.6. 2 5 ws «eventos nite ser oyu ee ee 424 09 
Pestaee: and,stationéry +. i275 cbse See eee 80 79 
Erexebe and ‘express... <-,..2 oa. tl ot ee eee ee 80 03 
NOUNGANS ee es es oh es «bhi See ne ee 33 25 
peeds; plants and ‘sundry supplies.7i2: suse eee eee 945 63 
LVS y SAS i MAS aes lode 35 05 
BESEMYE Sivie oic.o ee 4 boss's + visi 0» Sem de ae ee 2 66 
Tools, amplements and machinery... .<....0. nse 0 eee 44 51 
Murmiure and fixtures .....: <2. 25) fee eee ee eee 4 20 
BCINLIfe APPATALUS. ... s .o0..2. 5s eb es See ee ee 52 88 
PMNS ARO TEPAITS =... os. « ss Seageeis eles Wee ee 1,722 99 
SRAVeung “PXPCNRER <2. ois... os)! Jo ss ce ee 296 64 
BONE BUC Feo ha se H.5.c + V7 bls «es ee 31 50 
MCCOINE SPOR = Seeing os 5 56 os 6 5 RARE SRN Cee 114 52 
$9,346 75 
Mamance On HANG? fae 6a oka ceo nee ca geek eee eee ee 2,295 Agi 
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REPORT OF THE DIRECTOR. 


To the President: 
There have been issued in the year ending June 30, 1902, the following 
bulletins : 


No. | Title. Author. | Department. | Pages. 
| 
| | 
193...) Beet Pulp as a Cattle Food............... C.D. See syn)ei4 elofelateielo[evelsielaieve'} Agricultural...|........ 
194...; Report of South Haven Sub-Station..... Ses ihiloyt socaqaecoprcap soc | Horticultural. 2 oe 
19D. ..| StLAWDEITICS..<..02c0.0- secvesescrsccoens L. R. Taft oe M. L. Dean...| Horticultural.,|........ 
Ta oo |) GRETNA fe) GEG Sa sco eanaoduoespoucmocac L. R. Taft and M. L. Dean...| Horticultural..|... .... 
197...| Sugar Beet Experiments for 1901........ ds IBS WV en Cie Rec oocosnc wm sane _ Agricultural SE | seein 
DE erat oil DUEL CY MAUL © IINO vareralsielolele cteleicieleisicia!lelefer=i eleiaels Lap) ROW elTipetcierstlelarsiesnienslstelelerere Agricultural...|........ 
199...| Cow Peas, Soy Beans and Winter Vetch.| J. D. pon ie cNetatareloleleiieie’s celetelers | Agricultural...|........ 
200...) Some Insects pe ns VGA ODL cin crae «(2 os15 lis elo Rein nliteeeneocmassodooond Entomological.)........ 
BOs iya| OCLAtlOMOL IVGC Ty ye1cinjciatal -nfsiein's'sis'nie «late'e)s\e C. EK. Marshall foocachoodaacbaa) | Bacteriological | aneecdr 6 
202...| Fertilizer Analys Ssopanobcaocanoddécncun DCO pCO 21 Cbs ote lalerstera-ieiclole | Chemical Foddod||nosde ae 


One special bulletin has been issued in the meantime, making Number 
16 in that series. It was entitled Aeration of Milk, and was written by C. 
KX. Marshall, the Bacteriologist of the Station. A brief resume of this 
bulletin was published as Number 201 of the regular series, while in the 
special bulletin was given the tables and details of the experiments on 
which the conclusions set forth in the regular bulletin were based. 

I submit, herewith, copies of the bulletins, with the reports of the heads 
of the various divisions. These reports, as below, give a complete and 
accurate idea of the work of the Station during the year closing the first 
of January, 1901. 

The time of the Agriculturist was devoted during the summer of 1901 
very largely to work on sugar beets. That work was itself confined to 
tests of different combinations of nitrogen, phosphoric acid and potash, 
with some work as to the distance apart of rows and other details of grow- 
ing the crop. The bulletins mentioned above report that work in full, 
and give evidence of the fact that it is carried as far as needed at the 
present time. For 1902, therefore, we have planned a different line of 
work for this new crop, continuing and enlarging the work with the 
details of sowing and harvesting, as to distance apart of rows and 
methods of doing the work. We have enlarged the line of investigations 
as to methods of preventing fungus and insect diseases by spraying and 
the application of certain kinds of fertilizers, the work being done in co- 
operation with the Department of Agriculture. A second, and no less 
important, series of experiments is aimed toward the production of beet 
seed in this State. For this purpose some land was obtained of Marvin 
Pickett, three miles east of the College, upon which seed of several varie- 
ties furnished by the Department of Agriculture has been sown. The 
plots are well fertilized, and the soil excellent in quality. The third 
line of work is the testing of varieties. In this matter the program has 
been changed. Heretofore, seed has been sent to the Station direct from 
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the growers who have stated that the samples sent fairly represented the 
seed sold to the factories under the name given. The results of the variety 
tests have then been published as showing what seed of a given name 
would do. The seed used in the variety tests this year have been obtained 
from the factories themselves, each factory sending us ten pounds of each 
variety of seed used by its patrons. In this way the tests at the Station 
correspond, as far as the seed used is concerned, exactly with the work of 
the farmer who gets his beet seed from the nearby factory. Three series 
of plots are used in the variety tests—one on the College farm, another 
on the farm of Mr. N. V. Goodnoe, three miles west of Lansing, and a third 
on the farm of Fred Church, near Alma. 

In cooperation with the Department of Agriculture at Washington, 
the Station is conducting some experiments to test the relative values 
of clover seed grown in different parts of this country and in various 
uropean countries. These experiments have not matured into results 
as yet which are ready for publication. It should be reported here, how- 
ever, that the plants grown from different samples of seed are widely 
different in appearance and value, besides being widely different in their 
ability to withstand diseases. Results of economic importance are sure 
to follow. As to dates of sowing, results have accumulated sufficient to 
warrant the publication of a bulletin as soon as the weighings from the 
harvest of this season are completed. 

The work on the Davenport plots, so called, being the plots laid out 
twelve years ago or more for work in crop rotation, is approaching the 
time when results will be ready for publication. The effect of different 
rotations on the fertility of the soil and the growing crops is becoming 
more and more apparent and the final influence of successive applications 
of different fertilizers and different mixtures of fertilizers is also being 
more apparent. Final results in these series of plots cannot be expected, 
according to the plan adopted, until 1905, when the work will be available 
for publication. Other experiments are under way to test the relative 
influences of various crops on the soil itself and on succeeding crops. 
prominent among the crops to be tested in this particular comes the sugar 
beet. It is a matter of prime importance just at this time to know exactly 
how seriously the growing of a crop of sugar beets on a given area injures 
succeeding crops. 

Cow peas, soy beans and other legumes are growing in popularity 
among the farmers, and for that reason experiments on a somewhat large 
scale are undertaken at the College and elsewhere in cooperation with 
farmers who are feeding a large amount of stock, and can therefore utilize 
these new crops in feeding. The aim is to test the feeding value sepa- 
rately of the different varieties of cow peas, especially testing, also, the 
value of corn hill and Southern Prolific beans for planting with corn for 
silage. 

On the sand dunes along the west coast of the State experiments are 
under way in cooperation with the Department of Agriculture at Wash- 
ington to find means of preventing the drifting of the sand. 

Among the comparatively new lines of work to be begun may be men- 
tioned the analysis of stock foods in the markets of Michigan for the pur- 
pose of discovering their condition at the present, and determining the 
advisability of any legislation in regard to them. At the same time 
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samples of so called breakfast foods and substitutes for coffee and other 
condiments will be collected for analysis and examination. 

The work with wheat will be continued, improving varieties by selection 
and by cross breeding. The attempt to find varieties which are especially 
resistant to Hessian fly has not met with success at this Station. It is 
possible that by the selection of individual plants in varieties which are 
most promising in this respect that the Stations will be able to develop - 
strains which are resistant alike to Hessian fly, to rust and to smut. At 
the same time, one of the prime factors to be considered is the milling 
qualities of the wheat, and in the work of improvement this is the first 
item regarded. 

The time of the Botanist during the last year has been taken up with 
various lines of work of extreme importance to Michigan, although not 
recorded in bulletins. In the first place, the number of samples of seeds 
examined for adulteration and per cent of germination is increasing. 
The sugar factories have come to rely quite largely on the reports made 
to them by Professor Wheeler as to the vitality and germination of seeds 
offered them, and the farmers are sending in more and more samples of 
clover and grass seeds for examination. Next, the number of fungous dis- 
eases naturally increases as the country becomes more thickly settled. 
The clover is now subject to a disease unknown a few years ago which is 
assuming serious proportions. Sugar beets offer a new and very active 
field for investigation. The fruit trees have to be watched continuously 
for approach of new forms of old diseases, if not for kinds of diseases 
heretofore absolutely unknown. 

The Bacteriologist has devoted his time to the study of questions relat- 
ing to a pure milk supply in the cities and to the creameries and cheese 
factories. The bulletin issued does not contain the conclusions of the 
work, but simply reports progress. On the completion of the new building 
for this department work will be undertaken with certain diseases of live 
stock prevalent in the State, such as hog cholera. 

The Entomologist can never foretell the line of work he shall be called 
upon to do a season in advance. During the past year there have been no 
violent outbreaks of insects on fruit or field crops which have called for his 
interposition. He has issued a bulletin describing the new pests and sug- 
gesting remedies. 

Professor J. D. Towar, for several years the Agriculturist of the Station, 
was honored, in the late winter, by the appointment to a very noteworthy 
position in Australia. He becomes principal of the Roseworthy College 
of Agriculture near Adelaide, in southern Australia. He severed his 
connection with us on the first of May. Professor Towar devoted himself 
entirely to studies related to field crops, while at the College, spending 
his winters at institute work. In all these several lines he succeeded to 
the fullest extent, and the Station and College suffered a severe loss by 
his departure. 

Ata recent meeting of the Board the Director of the Station was relieved 
of the institute work and the immediate charge of experiments, both in the 
field and with live stock, was committed to his hands. This is an arrange- 
ment in every way to be commended. 

During the past year the experiments with live stock have included 
the feeding of a carload of steers to test the relative values of an acre of 

10 
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corn when stored in the silo as compared with the product of an equal 
area when husked, ground and the stalks shredded, or left in large shocks 
in the field until needed. The experiment has been written up and will 
be published as the next bulletin in the series. The silage showed up well, 
but gave no greater yield of beef in the same length of feeding period than 
did the ground corn and the shredded stalks. It was found that the 
animals did not consume the silage as rapidly, proportionately, as they 
did the shredded stalks; when the latter were consumed, therefore, there 
remained on hand something over a ton of silage. In a comparison of 
beet pulp with corn silage it appeared that the pulp was worth approxi- 
mately half as much as the silage, ton for ton. A still later experiment 
showed that silage gave a good account of itself as a food wherewith to 
finish fattening steers. 

It is proposed to duplicate this experiment the coming year and to add 
to the live stock work by continuing the cooperation with sugar factories 
and prominent farmers in the feeding of sheep and fat cattle. Last 
winter there were fed under the supervision of the Director and by an 
employe of the Station three hundred sheep near the Lansing Sugar 
Factory to test the value of pulp as a food for fattening lambs. It is pro- 
posed that during the coming season experiments shall be undertaken 
at this location and elsewhere not only to test the value of pulp but also 
of some of the legumes, especially cow peas and soja beans as stock foods. 
These experiments cost the Station little, and their results will be of value 
alike to the people of the State who read the bulletins and to the farmers 
in the immediate neighborhood of the tests who will watch the progress 
of the trials. 

As soon as sufficient funds have accumulated in the treasury of the 
Experiment Station it seems especially desirable that a former experi- 
ment reported in Bulletin 166 be repeated. Dairymen are slow to 
appreciate the results of good feeding and care on a herd of ordinary cows. 
The work at the Station with record-breakers, and even with the general 
herd is deprecated because it is assumed that the College deals with extra- 
ordinary animals only. We have demonstrated once what can be done 
with a herd picked up at random. There is a strong call for a repetition 
of that work. . 

The Superintendent of the Upper Peninsula Experiment Station has 
presented a report of what has been accomplished there during the year. 
The rains have been almost continuous and while the yields of most crops 
have been satisfactory it has been found practically impossible to gather 
the cereals. The root crops have been phenomenal in yield, especially 
potatoes. The work of clearing progresses slowly, but the house and barn 
have been kept in good repair and certain additions, much needed, have 
been made. The season of 1902 weas early in beginning but frosts early 
in June have practically destroyed the fruit. 

The South Haven Station now has fruit orchards in full bearing. The 
long-looked-for results in the comparison of varieties of stone fruits and 
apples are now forthcoming. Certain scale insects have made their appear- 
ance in or about these orchards, affording opportunity for study and the 
discovery of methods of fighting them. 

Through the institutes, the mailing list keeps on increasing. This is 
true notwithstanding the exercise of considerable care in pruning, drop- 
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ping the names of citizens who have removed or are dead. The thanks of 
the Station are due to the postmasters who have given us indispensable aid 
in this matter. The cost of printing so large an edition, now forty thou- 
sand of each bulletin, is no small item. It is a source of no small satisfac- 
tion to the College, however, to know that its work receives such wide 
publicity in the State and that the Station is helping so many farmers. 

I cannot close this report without extending the thanks of the Board 
and the Station to the railroads who have granted passes to the Director, 
and especially to the Pere Marquette railroad, which has granted a pass 
which carries either the Director or any one whom he may designate to 
points along its lines for the purpose of carrying on experiments, investi- 
gating outbreaks of fungus or insect diseases, or assisting the farmers in 
other ways either by lectures or by investigation. 

Respectfully submitted, 
€..D; SMITH; 
Director and Agriculturist. 
AGRICULTURAL CoLLEGE, MIcH., 
June 30, 1902. 


REPORT OF HORTICULTURIST. 


Prof. C. D. Smith, Director: 

Sir—During the past year the Station work at the College has been 
continued along the same lines as in previous years, and in addition con- 
siderable attention has been paid to cooperative experiments in other por- 
tions of the State. 

In the Station orchards, a considerable number of the new varieties 
came into bearing, although, as a whole, comparatively few of the younger 
trees bore full crops. 

The strawberries made a good growth last year and this spring showed 
very little injurious effect from the winter. While a few of the new 
sorts that reached us in poor condition did not show perfect rows, for the 
most part it was a very even stand and afforded means for a very satis- 
factory test. The new plantations of bush fruits have also made an excel- 
lent growth, and will afford an opportunity for studying several of the 
recently introduced sorts. 

The usual variety tests of vegetables are under way, with particular 
attention to the potato and tomato. The early spring was quite favorable 
for their growth and almost perfect stands have been secured. 

The building of the bacteriological laboratory has made it necessary 
to remove the two forcing houses belonging to the Station, but as they 
will be needed to continue the work of the department in vegetable forcing 
and for starting vegetable plants for the garden, they should be rebuilt 
during the coming summer. A desirable site can be found just east of the 
bacteriological stable, and as there will be sufficient glass from the 
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old houses to construct one new house, by securing new glass for the other 
an opportunity will be afforded for comparing the results with small glass, 
10 by 12, with some larger size, such as 16 by 20 inches. There is also 
sufficient pipe for heating both houses, if, as is recommended, the steam 
from the central heating plant is used. The iron posts and purlins can be 
used again and the ventilating sash will answer for top and side venti- 
lators in one house. 


SOUTH HAVEN SUB-STATION. 


At South Haven, the work was carried on by Mr. S. H. Fulton until 
October, when he resigned to become horticulturist of the Georgia Experi- 
ment Station. As the work of the year was practically completed, the 

vacancy was not filled until March, when T. A. Farrand, who had acted as 
foreman under Mr. Fulton, was made superintendent, ‘and he entered at 
once upon his duties, which he has performed in a thorough and pains- 
taking manner. The report of the work done last year by Mr. Fulton was 
written up by him and published in bulletin during the winter. 

This spring the appearance of the fruit scale upon some of the plum 
trees and upon one peach tree, gave an opportunity for the trial of the 
sulphur, lime‘and salt mixture, which has been so thoroughly tested in 
California and has recently come into favor in other states. The infested 
trees were thoroughly sprayed and up to the time of this report no living 
scapes have been “found upon the trees. 

This mixture seems to be even more effectual than either kerosene or 
whale-oil soap and, besides being less likely to injure the trees, the 
expense is considerably less. As the San Jose scale has been found in 
several places in the State, and it is probable that it is present in other 
localities where it has not been recognized, the merits of this mixture will 
undoubtedly lead to its extensive use. 


THE PAN-AMERICAN EXPOSITION AND STATE FAIR. 


Reference was made in the report made June 30, 1901, to the exhibits 
sent by the department to the Pan-American exposition. During the sum- 
mer and fall months, exhibits of fruit and vegetables were sent nearly 
every week, in order to keep up a continuous exhibit, and similar ship- 
ments of fruit were made from the South Haven Station. 

The following awards were made: For models of fruit in wax, a gold 
medal; for a collective exhibit of fruit, a silver medal; for an exhibit of 
vegetable seeds, a silver medal; for a collection of potatoes, honorable 
mention; for a collection of 85 varieties of tomatoes, honorable mention. 
For the South Haven exhibit the awards consisted of a gold medal, for a 
collective exhibit of fruit, and honorable mention for an exhibit of edible 
nuts. 

In September the American Pomological Society held its biennial ses- 
sion at Buffalo and special exhibits were sent. For the peaches, grapes 
and plums from the South Haven Station and apples and pears from the 
College bronze medals were secured. 

At the State Fair, at Pontiac, collective exhibits of fruit were made 
as in previous years, and in addition some eighty varieties each of 
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tomatoes and potatoes, besides a variety of other vegetables were 
shown. Owing to the illness of the regular superintendent, my assistant, 
Mr. M. L. Dean, was asked to take charge of the horticultural hall, includ- 
ing all of the exhibits of fruit and flowers, and he spent one week in this 
capacity. Under his direction a very creditable exhibit was made and his 
duties were performed to the satisfaction of the exhibitors and the officials 
of the fair. 

In addition to arranging and caring for the College exhibit, Mr. Fulton 
and the writer acted as judges in this department. 


COOPERATIVE EXPERIMENTS. 


In my last report, reference to a line of experiments that were being car- 
ried on in the orchard of C. E. Hadsell of Troy, was made. The season 
was quite favorable to the growth of the trees and no difference was per- 
ceptible between those that were cultivated and those left in sod, nor did 
the manure and fertilizers have any appreciable effect, except where it was 
applied to the sod and there the effect was quite marked. Considering 
the condition of the trees the previous year, the crop of fruit secured was 
very satisfactory. Many of them bore full crops and most of them had 
at least a half crop. The fruit was quite free from scab and contained very 
few insects, while the foliage showed no injury from canker worms or tent- 
caterpillars. The apples showed excellent keeping qualities, and owing 
to their freedom from insect and other troubles brought the highest price 
in the market. 

The experiment is being continued this year along the same lines as last 
with equally good prospects for success. In fact, as a result of the 
treatment given last year, the trees are making a much better growth, and 
nearly all of them have set a full crop of fruit. While neighbering un- 
sprayed orchards had the foliage entirely eaten off by canker worms no 
signs of their work could be detected in the Hadsell orchard, and up to the 
time of writing no injury from scab or codling moths was apparent. 

In Lenawee county, the work was taken up in a number of orchards, and 
experiments in tillage, spraying and the use of fertilizers are being carried 
on. At South Haven, in addition to the work being done at the sub- 
station, experiments with fertilizers on both apple and peach orchards are 
under way. 

The results that have been secured from the sending out of trees and 
plants for trial, have not been generally satisfactory, as very few reports 
have been received, and in many cases the plants died or the labels were 
lost so that no report could be made. 

For the future it is proposed to confine this work to a few localities 
where a general supervision can be kept. With this end in view only a few 
collections of trees, strawberry plants and potatoes were sent out this 
spring. 

During the year a report of the work at the South Haven sub-station 
and bulletins giving the results of the variety tests of strawberries and of 
garden vegetables were issued. <A revised spraying bulletin was also 
published. 

The correspondence that has come to the department has required a 
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large amount of time, as many of the letters contained a dozen or more 
questions, some of which could not be answered off-hand. In numerous 
instances it has been possible to refer the writers to bulletins that have 
been issued by this or other experiment stations, for a fuller treatment 
of the subject than could be given in a letter. The Farmers’ Bulletins 
of the U. S. Department of Agriculture, have been found especially 
valuable for this purpose. 

Although no regular press bulletins have been published during the 
year the same purpose has been, when letters have been received that ask 
for information along topics that are of especial interest to the general 
public, by sending copies of the answers to a number of the papers that 
circulate in sections where the information will be most valuable. 

L. R. TAFT, 
Horticulturist. 
AGRICULTURAL COLLEGE, MICH., 
July 31, 1902. 


REPORT OF THE BACTERIOLOGIST AND HYGIENIST. 


Director C. D. Smith: 

For the past year we have been concerned with a study of “Aeration of 
Milk,” and the results are now in a process of publication. It is not 
necessary to enter into a discussion of the work in this place unless it is 
pertinent to briefly explain the character of the investigation. Our efforts 
may be considered persistent in seeking the fundamental facts underlying 
the process. To accomplish this technical science became an essential 
weapon, consequently our work appears somewhat difficult for perusal 
by dairymen who are not trained scientifically. This difficulty I have 
endeavored to overcome by giving the principle practical results in popular 
form. What else is of worth will eventually seek the light in popular 
dress and the minds of the least trained in science will learn the facts. The 
studies heretofore have been scarcely analytical and have thus fallen short 
of ascertaining the problems involved. Too frequently this is the case with 
many of our agricultural experiments. Popular en masse experiments are 
generally unreliable unless preceded by thorough analysis through experi- 
mentation. A simple tickling of the fancy must be regarded as repre- 
hensible. Knowledge cannot come without effort from him who seeks, and 
be poured down as a glass of lemonade. 

The routine work of this department is growing to that degree which 
requires much attention. Such work keeps us in touch with the needs of 
the State, consequently we trust that it will redound to the benefit of 
all concerned. Many specimens find their way to this laboratory during 
the course of the year. 

The generous granting of a new laboratory to this department by the 
Board will materially broaden the scope of the experimental work which 
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heretofore has been very limited from necessity. The department as a 
whole keenly appreciates the significance of such a liberal grant to the 
science of bacteriology. 

I deem it a great privilege to acknowledge the conscientious assistance 

of Mr. S. F. Edwards and C. T. Burnett. 
Most respectfully submitted, 
CHARLES E. MARSHALL. 
AGRICULTURAL COLLEGE, MICH., « 
June 30, 1902. 


REPORT OF THE CONSULTING ENTOMOLOGIST. 


Prof. C. D. Smith, Director: 

Dear Sir—Following is a brief account of the work done by the Depart- 
ment of Entomology of the Experiment Station during the year ending 
June 30, 1902: 

During the year one bulletin (No. 200) was issued by this office. The 
correspondence has steadily increased until at-the present time it demands 
considerable time. Several trips were taken to investigate questions 
bearing on the work of injurious insects. A trip was made to South 
Haven to investigate the peach-borer, and one to Ypsilanti to investigate 
certain insects injuring the shade and fruit trees. 

The weather conditions during this season have produced quite a 
change in the insect life and depredations. The fall of 1901 was con- 
siderably earlier than that of 1900 and 1899. This, together with the 
favorable moist spring, in 1902, has given the wheat a start and kept 
the hessian fly down so that the outlook for wheat is considerably im- 
proved. All this time the parasites of the fly are multiplying, reducing the 
depredations of their enemies—the flies. It appears that the fly is on the 
decline, and the past history of the pest shows that it appears and dis- 
appears in regular periods of years, like waves; the prospect is very 
encouraging. 

An outbreak of a peculiar kind occurred in June. I refer to the com- 
ing of the 17-year locust (Cicada septendecem). This insect lives for the 
long period of seventeen years underground, feeding on the roots of 
trees, and then comes up into the air for two or three weeks to lay eggs 
and utter its song in the tree tops, unless unfortunate enough to ‘be 
picked up by some turkey, sparrow or other creature. The newspapers, 
unfortunately, contained many sensational warnings of the coming of 
this almost harmless creature and the farmers of the State became some- 
what scared. The writer made an effort to reassure the people by explain- 
ing that the insect is almost harmless. The only damage that it does is 
to puncture twigs in order to lay its eggs. Sometimes in the case of 
young fruit trees, the result is an injury, but in most cases the result is 
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merely a pruning from which the tree recovers quickly. The insect ap- 
peared in only a few counties in the southern part of the State. 

The wet spring has brought about another change in the insect popula- 
tion and depredation, viz: Grasshopper and flea-beetles and all itisects 
which flourish in hot, dry weather, have not been in evidence but plant-lice 
on rose, corn, potato, cucumber, peas, maple and on many other plants 
have had full swing. 

Mosquitoes have been worses than in years before, and especially in 
places where they usually are not to be seen at all. In many localities 
where they are almost unknown as a rule, they swarm this year. An 
experiment has been commenced at the College, the object of which is to 
find out some facts about the habits of mosquitoes and to test the effi- 
ciency of petroleum against the larval and pupal stages. An oil known as 
light fuel oil, a product of petroleum, has been used on many ponds and 
pools, spraying it on at the rate of one ounce to fifteen square feet of water. 
The result has been perfectly satisfactory so far as its effect on the mos- 
quitoes is concerned, as all of them are killed, but unfortunately, the 
insects drift with the wind or fly to some distance, thus infesting the Col- 
lege grounds in spite of the care observed. The College is surrounded with 
many marshes and it is quite likely that some of these will have to be 
drained before very effective work can be done. The results of this work 
will be published more in full at a later date. 

Jarly in the spring it was found that much damage to young clover 
had resulted from field mice, which ate off the stems at the crown. At 
the request of Director Smith the subject was investigated and remedies 
were proposed. It is hoped that during the coming fall some experi- 
ments may be tried here on the grounds. 

Several insect diseases of considerable importance have been at work, 
viz: A new species of Isaria on Lecanium longulum in the greenhouse, 
a disease on the clover-leaf beetle larva, a disease on the seventeen-year 
locust, and one on the plant-louse on potato. All these are of first class 
importance and have considerable influence on the damage done by their 
hosts. 

One week was spent in the winter in lecturing at farmers’ institutes. 

Respectfully submitted, 
Ra BECP. 
Entomologist. 
AGRICULTURAL CoLLEGE, MICH., 
June 30, 1902. 
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REPORT OF THE CONSULTING VETERINARIAN, 


Yo Director C. D. Smith: 

Sir—As consulting veterinarian for the Experiment Station I have the 
honor to present the following report: 

As in past years the greater part of my work has been in replying to 
letters received relative to the diseases of live stock. Where the letters 
referred to diseases which had the appearance of being contagious, and 
hence would need quarantine regulations, they were forwarded to the Live 
Stock Sanitary Commission. There were comparatively few of these, 
most of the letters referred to some sporadic disease. Many of these were 
received from localities where there were no veterinarians and many times 
we were able to make suggestions that proved of value to the writers. 

From a number of places in the State letters were received with regard 
to an apparent contagious inflammation of the eyes, affecting more espe- 
cially cattle, but at times sheep also. Where treatment was begun early the 
great majority responded to the dusting into the eye two or three times 
a day a powder composed of equal parts of finely pulverized boracic acid 
and calomel. 

The parasitic diseases affecting the digestive organs of sheep have caused 
losses the same as in past years. In case of tape worms marked benefit 
has been derived from administering, after twelve hours of fasting, a 
mixture composed of the following: Aetherial extract of male fern one 
teaspoonful, pulverized areca nut one to two teaspoonfuls, turpentine 
one teaspoonful, new milk four ounces, mix thoroughly by shaking and 
give asa drench. It is also well to follow this in three or four hours with 
a cathartic composed of three or four ounces of epsom salts dissolved in 
water, after which food may again be given. 

As to the stomach worm reports are conflicting as to the effects of 
various lines of treatment, some report marked benefit from the use of 
gasoline, while in other cases it seems to fail of producing the desired 
result. We hope during the coming year to carry on some experiments 
with these parasitic diseases which will prove of value to the flock owners 
of the State. 

Respectfully submitted, 
GEO. A. WATERMAN. 
AGRICULTURAL Counc, MICH., 
June 30, 1902. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
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Barometer reduced to 


freezing point. 


sense 


= = = 

: : = 

< mY © 

a a 
Bi 29.364 | 29.288 29.299 
| 28.998 | 28.856 28.897 
| 28.841 | 28.890 28.907 
29.034 | 28.929 28.967 
9 | 28.874 | 28.687 28.714 
28.575 | 28.692 28.715 
28.997 | 29.051 29.058 
29.232 | 29.237 29.276 
29.450 | 29.408 29.433 
| 29.548 | 29.503 29.528 
| 29.498 | 29.411 29.430 
29.333 | 29.246 29.246 
| 29.066 | 28.997 29.031 
| 24.004 | 28.984 29.028 
| 29.146 | 29.147 29.167 
| 29.247 | 29.130 29.147 
| 28.891 | 28.846 28.865 
28.889 | 29.079 29.070 
| 29.388 29.321 29.342 
| 29.368 | 29.272 29.296 
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| 29.455 | 29.425 29.449 
29.563 | 29.552 29.548 
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29.265 | 29.157 29.168 
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<uC) Coponeiag 10| Cir. ees nines eaters THe 4) een ||) Yb et 68 Sales doopudllandaao elagaupe iirc ic 
fale deel B hmselt ailewely Gl we Tala cBBe Pet nce aot Mache tine aa aos 
ay Sere Meee Beer Lie (mien S| Wte ts pasar ako. Mis tala a dacol ere 
chee ces oc ee Ee 
PA | ieeeooicacir Sessa onl) 18 2 83 NO Camooce Ipod Sor al lonaso | |some+ c 
30] Cir, 5 js wi 8 is wl 5 81 Biss Ne on OoL We Cpadcolicoasan|ooceb > 
| a | | | | 
veselecereseafeceefers eeeslecesfeseeees| weeeleneelenes Wrovesaje tate ate fate atel|laresetarotel| ratetererall ctpisersicta alter echals 2.16 -50 
or 1h ee BG Glee) ne nla data ieen ape el atliaees BB. O: MG4ee dnccs bck Spas oatccleee seems 
| | 
Aa = =| | 7 7 
44.2 bossy eect: Hess PRRaeea lcgeteial ates evel ace dec ata ae: MA cuealeee srl ever 


*In night. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


| 
Thermometer, in rape . Petpet Pressure of Barometer reduced to 
open air. of pa en vapor, in inches. freezing point. 
Day | 
of | 
month, | | & 
| > 
; : : A : : 2 
A a a ic a = a A A a a ca a a 
4 64 yi 3 < ry cy 4 yi ry 4 cy 4 o 
a o A - a a é a a t et. | tes = 
WW Levins 57 76 64 | 653 82 17 89 | .410 | .691 | .529 | 29.123 | 28.988 | 28.908 | 29.006 
ADE Fy 2a a ate 68 79 52 | 66% 79 74 | 93 | .543 | .704 | .361 | 28.761 | 28.608 | 28.964 | 28.778 
BE a iS ccteiets 47 64 43 | 513 85 67 92 | .273 | .403 | .265 | 29.259 | 29.276 | 29.342 | 29.292 
Sie feosg 55 73 50 | 59% 74 72 93 | .221 | .581 | .335 | 29.320 | 29.334 | 29.202 | 29.285 
Nie 2 De pentes. 58 79 59 | 654 76 62 76 | .3865 | .612 | .380 | 29.110 | 28.980 | 28.915 | 29.002 
NE Gi.c% 61 72 61 645 77 66 94 | .413 | .524 | .505 | 28.895 | 28.834 | 28.852 | 28.860 
ADTs Ts lowe 57 70 58 | 613 | 100 85 | 100 | .466 | .621 | .483 | 28.798 | 28.791 | 28.829 | 28.806 
RWot = 8 acevaton 58 66 52 | 583 | 100 | 100 | 100} .483 | 639 | .388 | 28.802 | 28.777 | 28.845 | 28.808 
Les Seance 54 63! 59 | 584} 100 94 | 100 | .418 | .543 | .500 | 28.890 | 28.857 | 28.869 | 28.872 
Ee eLO orsiaie 59 |- 68 56 | 61 94 85 | 100 | .469 | .577 | .449 | 28.872 | 28.849 | 28.844 | 28.855 
S 11.... 50 59 52| 53% | 100 76 79 | .361 | .380 | .308 | 28.806 | 28.827 | 28.828 | 28.820 
Sil Botar 39 46 38 | 403 | 100 69 | 100 | .238 | .215 | .229 | 28.699 | 28.716 | 28.833 | 28.745 
1 et BSc 43, 54 44) 47 83 80 84! .231 | .335 | .241 | 28.959 | 28.936 | 29.070 | 28.988 
dwak Sadoe r 42 56 41 | 463 83 81 | 100 | .222 | .363 | .257 | 29.210 | 29.208 | 29.252 | 29.223 
\ie Roars 50) 64 47 | 533 78 67 | 100 | .283 | .403 | .323 | 29.315 | 29.240 | 29.274 | 29.276 
of a ce 57 72 57 | 62 75 7 81 | .350 | .559 | .378 | 29.273 | 29.200 | 29.144 | 29.206 
Weel faint. 58 77 61 | 65% 82 73 | 100 | .394 | .678 | .537 | 29.049 | 28.970 | 28.977 | 28.999: 
Sel Sie 61 | 66 52 | 59% 88 ff 100 | .473 | .502 | .388 | 28.959 | 28.904 | 28.979 | 28.947 
Beek 51 53 53 | 52% 100 | 100 | 100) .374 | .403 | .403 | 28.978 | 28.965 | 29.048 | 28.997 
NES 20> er 52 59 50 | 533 93 76 | 100 | .361 | .396 | .361 | 29.058 | 29.047 | 29.052 | 29.052 
oR a LES 54 56 60 | 565 93 | 100} 94] .390 | .449 | .487 | 28.949 | 28.775 | 28.698 28.807 
WE oe EAB ors 57 62 59 | 593 87 83 94 | .407 | .460 | .469 | 28.749 | 28.823 | 28.856 | 28.809 
ee 2S cia 64 76 62) 67% 73 83 | 100 | .652 | .497 | .556 | 28.854 | 28.836 | 28.858 | 28.849 
Laer Sia 60 57 44) 535 | 100 | 100 | 100 | .518 | .466 | .289 | 28.867 | 29.051 | 29.239 | 29.052 
S 25.... 50 55 45 | 50 85 81 | 100 | .309 | .349 | .300 | 29.310 | 29.303 | 29.297 | 29.303 
Serio 45 55 43-| 47% | 100} 100) 100} .300 | .433 | .278 | 29.189 | 29.110 | 29.007 | 29.102 
Wi ta Pal race ces 49 66 52 | 553 92 73 79 | 322 | .470 | .308 | 28.905 | 28.844 | 28.791 28.847 
Ue Gas 51 57 44 | 50% 86 81 100 | .321 | .378 | .289 | 28.789 | 28.724 | 28.868 | 28.794 
OWRD atee 50 54 49 | 51 85} 100, 100) .309 | .418 ) .348 | 28.815 | 28.822 | 28.860 | 28.832 
fits OU=e ote 43 60 45 | 492 92 88 | 100 | .269 | .456 | .300 | 28.926 | 28.925 | 28.938 | 28.930 
LY “alesoan 49 61 47 | 523 92 88 85 | .322 | .473 | .273 | 28.860 | 28.796 | 28.804 | 28.820 
STC eso aol ppitoc| foods |b ndad| saCahollacaasclaoSanol [a Pedal Hoostallosaddallsesoasllocm nove SadGs34||esaogace joowousde 
nih Gee al laren loucacd aon ..|57.42 | 85.9 | 81.6 | 94.6 | .373 | .483 | .371 |........ Jesvieeass ’ 28.967 
. eee V— -.-- V—-5- —) 
Average..|...... Jevecesleveveelersees 87.4 SOLO fe) me e|\sieieteaielslell\s\erme. aah Solel sinsstafetl eia/eperamiats 
| ] 


Thunder, May 1, 7, 8, 23. 
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Clouds. Winds. ing ther- Rain and snow. 
mometer. 
: E Ss (a= le 
7 A.M. 2P.M 9P. M. (1A. M.|-2P. M. | 9 P.M. = a ES é 
z = aaa a F : ae oe ; |> ag of. io]  D 
23 Fie ae g Bak. as Sy cere | ERE hee cee 
z oz os 5 . loo . lon 2 = aq es a” S 2 
Ee) ; oS : og : oi1X9lo|l|ea}]lo]o | a aa | © aS 
ry Lo} Si ro (3) Las] D > 5 5 > = om =) “=O aq o|1vPo 
path Selmer ee BI el Be eS E |B | Se | Se lSeal Be 
Poise ys) (rim | ele A |e |e ie a ae) a ig a 
pars — : = anes — eee 
100. St SniGire, Naot eet) Sypes | ve |-aik Te 7B [ABS tecwosedal -Saeag-s bb aeey WS 
Bpielellina'e ofslnioe 20), Gir. Cu. |... ./, occ... sw 5jis wil2|n! 5 SLE i 5BO lege caletniatell = woke mvetots||(ataretereie tolerates 
= 45) Seee sean sace |ssseeeseless-/os.ee0..{0 €| 6 Me; 5 in e| 1 64 BBS WPave oh whe Ell stm ofo, afer orl (Bseoe=ceyail eetetaeote 
10, Cir nollie aecacn 20) Cir Sei) 4S ob se] 2 TE Ve KSB! | ieracecavete dtl carat ol aytter =| | iciss eral eae eae 
10| Cir. 20; Cir. 30| Cir. se} 3/se| 3|se] 2 (Yn) ies) RS GEABE IBAA CEO AG fo sooo! Goce 
70; Cir.St.| 100) St. 40} Cir.St.| se| 7)/ e |} T] e 3 73 51 Eee IEIRO CCAR IDA ee CCC OL 
90, Cir.St.; 60) Cir.St.| 100) Nim. CU toteS | Lie sea vs 74) 49|/%p.m.) 7a.m.| .O0L}....>. 
90| St. 100) St. 100; St. 8 1] S |....|se@].... 69 | 50 t } BOON s ier 
100) St. 100} St. 100) St. i Neciord| ie | e |. 63 | 52/8a.m..6p.m.| .24)...... 
100) St. ((Uieceite KC at ip oon laseccone se -| se]. S wi. re ON Casa paacllnoe Socsallasocae lites eke 
100) Nim 10) Cir. 30] Cir.St.|n w]....| Ww |-..- Wil lcroret-il een Oe 37 * CEN Srsla) ral ul Seentt 
100} Nim 60) Cu. Sorelle cretavetels Well jason ciel PERV | hewsrc||| NVM ei [iw 48. | 8S * Eel ehes CO Aa sa 
10) Cir. 30} Cir. Cu, |...) 2.2.2. Willi scs.0.1/| WAL efots)=||e Willis scsie 60, BD) loovorssozeial=| (sce) toceroloie)| ot \siaqsiailhetec orate 
weenie os Stecale SOUG ties | feiaerall inertness nw).....nw) 3inw 1 Bic lk ero. leescreke otal sesateratelerallle etoile ate 
Wh rete, crc Megat tl Cavarcired coy arte poh «iptaitail Bicleratwrotase’ nw 2jpwWw 3sinw 2 67 By Wlodano to alaboson sallbsoced eter 
| 
Beisel isto eecls | BAllo+3< Soba y5uc| canocuts Sw 4} 8 | 4] s} 3] 7& Call ape opi Soombocl iG ebpo0) G00: 
30; Al.Cu.| 60) AJ.Cu.| 100) Nim 8 3is wi 7\|s wi 1 7 52 | 8p.m * OT joes. 
10) Cu. SH) ay (6h |e loeb ecce mM | 2 me} 4 Jim) De TL) 44 lactone | cops elie coe laces 
100) Nim. | 100; St. 100} St. nm] 2)im e] 6 |n e} 12 58 | 45 FG PmM.| 02) heme 
100) St. 60) Cir. Cu.| 10} Cir. ne/1Zjne 7ine 7 62 CUD Sidanace |e sseeees[eseeeeleoeees 
100) St. 100, Nim 100) St. me) LL jm e} 13: | se) 13 61 52 | 9a.m.| Tp.m.| .29 |..,... 
90} Cu.St.) 60] Cir.cu.} 90) Cu.St.) 8s | 12 js wi 128s w] 2 Rt Oe el iS doeetodadse cen Inasodc Helsieieet 
ee eee toe 30} Cir. Cu.| 100} Nim. ;s w) 5 |s w) 8] wi} 8 79 55 | 6p. m. * BTN AGB sc 
100! St. 100) St. 100} St. n w| 10 jn e/ 12 jn e; 13 60 42 | 9a. m.| 7 p.m.|Trace)...... 
70; Al.Cu.} 100} St. 100) Nim. | -—n/| 13] nj|11)/ n} 2 56 POON! Mutts eq seoollasoods lion's sere 
100| Nim. | 100| St. 90! St. mied| Siler | (eat ins! <2 lee BS ds Tess vcs 3 pum.| -..02/fee ae 
100) St. 40) Cir. 60] Cir.St.| n | 4} n/10/ n| 9 67 ARE so cia eall ciotet ctoteve Sollee 
40| Cir, GOWCATES Gon etal ere cleteien n/}14/n ee} 8ine 5 59 SO tevecelatecatells-etetsvevabere|| ate caiaceke) eteh sistem! 
20} Al.Cu.} 100) Nim, 30] Cir.Cu.|n e|] 9in e| 3) n} 1 63 36 |10a.m.| 2p.m.| .02 |...... 
70| Cir.St.| 50) Cu. see aicke teat wi Tis wi 7) wi] 4 63 MN ocean Boni Meimnc dallasaee a! c Be 
100) St. LOO es Game Nreretere:|beyotsy cisiecsts wi 8| wi] 6] wi] 2 62 BAD lhe aleve afer exeifiersloteia)evetelffeyplaceiael ate setae 
Tee | ae | z aa ae eee a ten Lae = 
etek Bee epee fer eee BOON ise ef a eed ee eC mae on 
i Oleeaes. a eas ca, ABD Ah weaalneclivesc lone eenleieen eens 66.4 1643-9 Wat acs: lane «00 eee eee 
S as ee | ea | ae a |e 
52.9 5 ateiftaloverelisvetere'|t ore’ sis ntecd ereveleistes| hevemmietavern fintaberatete rae ete mal aitlatorenaatia 
* In night. 7 2:30 p.m #5a.m., .37; in night, .52. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, in 


Relative humid- 
ity, or per cent 


Pressure of 


open air. of saturation yapor, in inches. 
Day | 
il 2 
month. #8 | 
| } ao } 
i ele: 2 = 2 =| | a | 2 | 
Rd ber vaee es ee ere Pe par Rb acre op 
fe fla o a) - a o - nN o 
SY elec 49} 61 47 49 85 | 100 | 100] .297 | .3874 | .3823 
SL etna! 47 61 47 612 100 83 100 | .323 | .442 | .323 
M 3.. 55 | 69 o2 58% 94 70 100 | .405 | .496 | .388 
Dt) ue | 62) 78 64 68 77 69 89 | $429 | .691 | .529 
Wi Dis cks | 74 | 84 68 75} 81 75 90 |} .680 | .877 | .612 
Gin. | 67 | 72 57 654 95 76 94 | .626 | .595 | .436 
KF %,. | 653 57 45 518 80 81 92 | .321 | .378 | .276 
Sr is-«.-5 | 46 61 46 51 92 17 100 | .286 | .413 | .311 
Dense] roe! 710 46 574 87 70 100 | .891 | .516 | .311 
MISPIOSS ni. | 62 | 73 60 65 7 85 94 | .429 | .693 | .487 
fora hte 68 | 74 71 71 90 90 100 | .612 | .758 | .759 
W 12.... 75 89 17 803 90 84 95 | .785 |1.149 | .884 
AUP i eiGae 68 | 8&4 71 743 95 1) 100 | .648 | .923 | .759 
Be 4 Tinie} Nes ve 70 722 90 100 100 | .758 | .839 | .733 
Stee Uae 62 | 76 61 664 94 86 100 | .623 772 | .5387 
BS 6%. 50 61 | 1% 70 69 88 86 95 | .473 | .772 | .695 
NEGUT 5 525 fy GD?) 7G 61 674 94 86 100 | .683 |} .772 | .5387 
MIS es 1 67 be 79) |) 165) 70k | SeeSOnt 82 eulo4d ee5oTaleeSton|meoss 
Wielg Sena. | 66 17 62 683 94 82 100 | .604 | .758 | .556 
des POLS ict | 65 vis) 64 68 89 86 100 | .549 | .745 | .596 
1 9A oie 66 80 65 703 84 83 100 | .5386 | .843 | .618 
BS 322.5... 71 85 68 742 95 7 95 | .720 | .863 | .648 
Decora st 69 81 67 723 90 79 95 | .635 | .829 | .626 
M 2.. 71 88 75 78 86 76 90 | .644 |1.010 | .785 
de OLE 77 92 69 794 86 81 100 | .799 |1.214 | .708 
Ane “AtBan as fee litt 89 75 804 86 84 100 | .799 |1.149 | .868 
Sere atete w= \ eo: 92 75 822 87 81 100 | .918 |1.214 } .868 
Uae ewe eee, 88 75 80 100 80 95 | .868 |1.060 | .826 
ieee helae io ub 81 61 742 90 74 95 |} .732 | .758 | .648 
he o UR rse | 72 88 75 | 78% 90 80 | 100 | .706 |1.060 | .868 
Sums.... [egal es ctec!l Jack tll iacteme eee excel ee Soollesconnllpasods 
{ | 
rm MSA anal Pepe 69.04 | 89.2 | 81.2 | 97.1 | .589 | .793 | .605 
‘ U—-5-- ——’ ———_ + -—__~ 
Average.,|....-. Dan oon Peat |iaz) 89.2 662 


Thunder June 11, 12, 14, 24, 25, i 


Barometer reduced to 


29.076 | 


28.913 
28.936 
29.073 
29.127 


29.246 


29.219 | 


29.039 
28.849 


29.045 | 


freezing point. 


a eae 

mM mo 1 os 

>] a i = 
28.807 | 28.820! 28.811 
28.877 | 28.963 | 28.885 
29,007 | 29.088 | 29.033 
28.976 | 28.994 29.009 
28.875 | 28.878 | 28.901 
28.972 | 28.997 | 28.972 
29.051 | 29.078 | 29.031 
29.181 | 29.210 29 188 
29.219 | 29.194 29.225 
29.120 | 29.189 | 29.218 

| 
29.131 | 29.177 | 29.155 
29.174 | 29.226 29.207 
29.124 | 29.148 29.144 
29.027 | 29.040 | 29.048 
29.056 | 29.098 | 29.077 
29.057 | 29.036 | 29.055 
28.964 | 29.016 28.987 
29.027 | 29.023 | 29.034 
29.034 | 29.088 29.041 
29.086 | 29.076 27.061 
29.004 | 28.988 | 29.023 
28.820 | 28.896 28.876 
28.935 | 28.983 28.985 
29.027 | 29.075 29.058 
29.126 | 29.211 | 29.155 
29.224 | 29.234 29.235 
29.154 | 29.104 | 29.159 
28.932 | 28.866 28.946 
28.944 | 29.032 | 28.942 
29.014 | 29.022 | 29.027 
| 

re Ree Peat We ae 
fare ee veh edisttcalan ee OAe 
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| Register- 
Clouds. | Winds, ing ther- Rain and snow. 
| mometer. 
| E as 6 [es 
7A.M. 2P.M. 9P.M. | 74.M.|2P.M. | 9P.M. w B° 16 
| ial & fine | 
= ; a aus : ; 5 D ab. 3 ae n 
Bo tenia ieeie et bet ee | Bs eee ee ee cree 
ao os oF | om |e | 2 =n = a rr) ate ® 
cic ar | h— Cae SI , oe @ joel Ol! line eo ery q aa az io El) ac 
> Le} > Lo} cS Len | Bea, ° D ° ® O° % ord ates aa Petiearcs i) 
Sai & [Se] & [Se] 2 |SlSPeiSi12/8)] @ | & | Bo | Be (ese) 55 
Seo mmrmeieaS Pe ka: ene bese Boe ee ey Ba | A lee eee | ele Vea se (|& Q 
100] St. | 100] Nim. | 100] Nim. |nwi....| w|....| wi.--| 60] 44|/10a.m.| * | .40/...... 
100! Nim PAUIM OTS loreal SAvinobe [n wi|----(n wl----| w 1 63 36) | Gi sertit,|| 9) ce. 02" eens 
Seal tore c. stesas s [love eral ate) sievaibre-s' lateral A eiciatsve s «| e lie 6\e 2 71 GA Nore cals Ste lio’ wate: eretarall ehetarctotedl entaeaee 
Bal eneta Sctereinillatatsie | ecetetetete/avelllereintsilinehe Meteo 5 3/8 Alte: 7 78 (US Gans nevi saree, aveta.sl late afatstel\ rn fereane 
PL ON hes a wll GPC OBE ae ris 100) St sw! Tis wl 8| w 6 86 62 * * | «Os eee 
100) St. OOM Sta ey: |lsisets |esta stesso sw 7Tisw Iisw 2 74 45 ‘ Gifu. eratolshero\eiltafecetctet el etagmerae 
60| Cu. 80) Cu.St.; 10) Cu. Wee Suiewinl lds wild) bs S15 |anpneonc DUS eUae [;erotorsforel tefetotsnete 
PU Chies” “lladag) nee caja | erarsrel| Rroretatavorat« |jnw| 6/nw| 4\jnw 1 65 Bt oappoandlpeedooas [aa 55ea)\ondccc 
miereilteiaterslerersys, [fora vexc|l tates ah «| ictetstel Perisiete ciel |; e Z2)e 3/e 1 74 BAAN ieloitar'se| oaciears © lef (atetetell mibtatstans 
10) Cir. 100) St. 100} Nim. | se} 5|se| T/se} 4 78 GT) Alonso Cbyaypenal| APA cine ee 
S0Cin:Stil! £0|'CirSt, |te|ocs as c'e se| 2/8 Ries 2 82 62 t 10)asm | VSD hiee ee 
Bera ltcisvevotre +s 30| Cu. 100) Cu.St.)} w} 3} wi] 56] wi 8 90 GB RB vied eal ceenos |lctovenee ha re aueente 
100} St. 40] Cu.St.|} 40} Cir. 8 4/8 4\/s w| 0 85 64 * ‘Tad: |) a86eleseee 
30) Cir. 100} Nim. 60} Cir.St.;s w| lis w) 3 in e| 1 87 59 t SPomMs| -24 ee ang. 
80} Cir.St.| 80] Cir.St.|....]........ ne| 3inel 4/ine 2 T7 Sg neneAeria Eectitcud Sam esa iokerce 
90} Al.Cu.} 80} Cir.St.| 40| Cir.St.) e | 2}se/} 2/8 | 4 79 DQ) |remintete atellvereittesatetors | Jancnlosocoe 
100! St. 60} Cu. 20) Cir.St.) 8 3is wi Tis wi 3 79 ESDP | estavatctelatel | srereterseter Ha ave¥atate' [force aes 
atnlescBoont 30] Cu. 90} Cu.St;nw) 4/nw Tinw 2 80 56|8p.m.| * Neem lop pace 
aiatsre |leateeie a « 30) Cu. 90) St. nw| 3\|w Tlw 0 79 57 * * AN ides 
COM CIS LO Ciry We ecclisnnice cists Ww liw 2\)w 0 78 DAL IES Serie ll ce sieis PATER toed | isis 
“ical MEE OE 70} Cir.St.| 10} Cir. e 4!se/ 8/se| 2 81 
100) St. OER COS ie eoce eeeamoe s w| 5 /s wi 14| w 3 85 
20} Cir. 10} Cu. 10} Cir sw 2is wi 5|w 1 82 
Brera felates. eis efeitos isiai|iece o stetesate 100) St. w 4isw 4isw 4 90 
atatetets 50} Cu. 100} Cu.St.\s w) 4/s w|) 6inw 2 94 
10} Cir. 10} Cir. afetelall Satie slo Woh so clew |) (Gulaw ln 0 90 GE es ie atcim ate |iarelicters\ =i lere’aterafell rec eterees 
Raval ate iaiatayeteteil etelat si ltarer sever aie\|etelotal its woh ees sw 3\is wi 6| 8 1 92 Cf aoderbsl Oaearnolel Aecan loc 3 Ses 
GO RCI: Stel 20)! Cire Cu’, | serclncs ve cee 8 5/s 8] s 6 89 69 § Gps. |s) LS eacee 
10} Cir. sGesllobaodad 20) Cir. sw) 8isw| 9isw 4 82 61 * * <2 | Mareeictate 
WO Cir SG.20|\ Cine 4 \as/e |= ao cte -» |S Wl 6|s wi 12/s wi 4 90 70 ep rctel|\s w'as ofataroi| sratetomentte Bs atts 
aM Ee Bi Aaltchelts sfeah oxen iolles onteatinlsecal sack eee cboaey te clan lots lakes «6am 5 «OBR Peas 
EUW soap nan| bi ict GeGosConts.c Ulin span 5 sceilvibre:’ lisie (OTN eee Soroe is ole [Pec erate oie. a¢l| ate siete ei eteeeievere 
= a es | em | rcs | nce | a |e | ia | a a | | 
Gye) a Nicest Anil aiacollanadtlaccs Revels liniaiwialals oe ole eCete ow ayell! fei sisieie||fetsictntors 
* In night. 78:30am. 31:30 p. m. § 5:30 p. m. . 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, in cipro Pressure of Barometer reduced to 
open air. of saturation, | V#P™ in inches. freezing point. 
Day | | 
of let is 
month. | ie ate 
o | 
= a z be ae z 2 = = = = = | = 
< cy ry Fl Res i, | ved ry ° a ry f & 
t nq a A ok a o | t& a o nq o = 
i BP Br 83 94 78 85 87 78 91 | .983 |1.242 | .870 | 29.157 | 29.124 | 29.160 | 29.147 
i DEA GE|| $2 92 75 3. Ft ST Hie ey 90 | .950 |1.160 | .785 | 29.173 | 29.127 | 29.143 | 29.148 
WY oa toate | %8 86 74 794 78 | 8&4 100 | .744 |1.038 | .839 | 29.115 | 29.022 | 28.964 29.034 
Ae aie 96 94 70 80 91 74} 100 | .812 |1.187 | .733 | 28.926 | 28.836 | 28.872 | 28.878 
F 5 fi) PeT2, 90 | 7% 79 | 100 | 80 | 95 | .785 |1.135 | .826 | 28.852 | 28.762 | 28.854 | 28.823 
S16:-6.5 | “93 79| 64| 72 | 85] 7% | 94| .693 | .772 | .563 | 28.917 | 28.882 | 28.895 | 28.898 
‘sre eee | 59 61 | 659 59g.| 94 88 94 | .469 | .473 | .469 | 28.988 | 29.046 | 29.144 29.059 
WEEMS feces 63 70 60 644 | 83), 76) 100| .497 | .551 | .518 | 29.239 | 29.287 | 29.234 | 29.237 
Jo AUR Saar 73 Ths aL 722! 77) 81 100 | .617 | .680 | .759 | 29.274 | 29.256 | 29.204 29.245 
W 10.....| 75 | 90} -80| 812] 81| 77] 387! .705 |1.083 | .886 | 29.106 | 29.042 | 29.037 | 29.062 
| 
AUS i GSB act 72 81 63 72 76 83 | 100] .595 | .873 | .576 | 29.127 | 29.189 | 29.217 29.161 
Bye 2 ceri | 66 81 64 703 | 84 79 94 | .534 | .829 | .563 | 29.274 | 29.261 | 29.083 29.206 
Simla sine. 69 85 66 734 | 8b 75 100 | .599 | .909 | .639 | 29.290 | 29.241 | 29.202 29.244 
Doel ace kins 76 89 | 73 | 79% 91 80 95 | .812 |1.097 | .771 | 29.195 | 29.154 | 29.096 | 29.146 
AVE Set by orarete 80 85 76 804 87 | 100 95 | .886 |1.203 | .854 | 29.090 | 29.038 | 29.026 ; 29.051 
| 
time sdac 78 87 V7 802 91 | 88 100 | .870 |1.124 | .927 | 28.969 | 28.893 | 28.946 | 28.936 
\nfe Ga sege 80 93 OY AsO Lice) Seo 78 100 | .931 |1.200 | .783 | 28.962 | 28.942 | 28.999 | 28.968 
SoS cee 74 86 73 772 | 90 80 95 | .758 | .989 | .771 | 29.029 | 29.044 | 29.092 | 29.055 
LR EOS an 71 82 67 734 86 79 100 | .644 | .859 | .662 | 29.153 | 29.095 | 29.136 29.128 
Sy Desa, 75 92 71 TOR eSGuls OTe: 100 | .745 |1.108 | .759 | 29.110 | 29.028 | 29.056 | 29.065 
| | | 
Sr 2) ana | 9 86 78) 81 | 82{ 80 95 | .813 | .989 | .914 | 29.022 | 29.064 | 28.929 | 29.005 
1) Pee 78 87 | 73] 793 | 86 80 90 | .827 |1.024 | .732 | 29.032 | 29.072 | 29.119 | 29.074 
23 sects | 36 87 72 |- 78% | 7 76 100 | 691 | .976 | .785 | 29.226 | 29.162 | 29.115 | 29.168 
oO? Span i if 85 76 79% 86 83 | 100 | .799 |1.003 | .897 | 29.114 | 29.088 | 29.069 | 29.090 
DS. ee 76 83 75 78 ~95 |} 88 100 | .854 | .936 | .868 | 29.072 | 29.032 | 29.016 | 29.046 
' | | | 
2G taht | 64 78; 70! 702} 100; 91 100 | .596 | .870 | .733 | 29.117 | 29.086 | 29.095 29.099 
Sie 4 fanoro 76 91 76 81 91 81 | 100 | .812 |1.174 | .897 | 29.065 | 28.989 | 28.985 29.018 
Sit28 aces 81 39 76 | 82 87 84 95 | .918 |1.149 | .854 | 28.936 | 28.920 | 28.956 | 28.937 
IMERO9 Forte] 2 TOW MATS Tre 100 95 100 | .785 | .854 ; .839 | 28.902 | 28.844 | 28.919 | 28.888 
diy SUBS 53 72 80 64) 72 90 83 100 | .706 | .843 | .596 | 28.937 | 28.915 | 29.037 | 28.963 
Wick onc 65 75 62 | 672 | 94 81 100 | .683 | .731 556 | 29.046 | 29.084 | 29.168 29.098 
| | | i a hoe 
Sums Jescore|eerer|osseee Saooce [Sbosce Jevesee[evcccclececeelececce| seeeelecrecercloeseeeeelens Sroen Seesane 
VEG SGEIR sieve o| eralatetel ll diet aise | ssaierehele 76.32 | 93.2 | 81.4 | 97.1 742 | .968 ATC aieterslote abil taheste yes tal\Ocale exopetors | 29.057 
| 
fhe eee eee ee 
Average..|...... S150 [ackanoe |joonoor 90.6 2819) 5) lesa ciuiose'nie\|in,pc)>,6 pital ate Nelwin’alh Rees 
| | | 


Thunder, July 3, 4,5; rain, July 9, 15, 17, 23, 24, 25, 26, 27. 
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JULY, 1901, AT AGRICULTURAL COLLEGE, LANSING, MICH, 
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‘Suse sas|iddeclIseanoane 70) Cu. e| 3} ee] 3/se| 2 88 
10; Cir. Sobd| bpadabe 70) Cu.St.| 8s | 8iswl 3inw, O 7 
80) Cir.St.| 50) Cir.St.| 80) Cu.St.| w) 2) w] 5 nw 38 85 
100| Nim. | 60| Cir.st.| 40/ Cir. | e | 2) e| 3)se) 7| 80 
20) Cir. AO \GGirGua lisse less sis se) 6|is w| 6| w; 3} 91 
30} Cir. Cu. | 20) Cir. 10} Cu. |nw) 8/w] 9\s wi 3] 89 
100; Nim. | 100) St. 5) Cu. sw 6|s w, 9|5s Ww 2)| 80 
apmalios seanbe 10) Cir 25) Cir Swi Ora Walie Site se ime 82 
ebfeteverate'= 50) Cu. Sida loan ne 385 Siow ee 2 WV eae NVe lena | 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


e Thermometer, in Helative BE preat Pressure of Barometer reduced to 
open air. oe mathcwtion vapor, in inches. freezivg point. 
Day | 
of a 
month. | a 
2 | | 
| = a reais m : 4 ; ; 3 
= a an) ) ies A = = a = EI = Pe a a et 

bende: Hp Gee fs REY] eM cltteny | forse gleam onset ote repair < 2 2 = 

| t nN > =) t | nN o té a a = a > = 
1 wri l rane 58 72 58 62% 94 81 100 | .452 | .631 | .483 | 29.143 | 29.125 | 29.101 29.123 
NE De erevess 62 79 67 693 94 100 95 | .523 | .990 | .626 | 29.131 | 28.707 | 28.878 28.905 
SP Berge 60 72 64 653 88 86 94 | .456 | .668 | .563 | 29.044 | 29.080 | 29.144 29.089 
So ke Bats 59 73 55 | 623 82 81 100 | .410 | .655 | .433 | 29.217 | 29.191 | 29.258 29.222 
IMTS ssrcnrs 58 if 62 653 88 81! 88 | .423 | .731 | .491 | 29.258 | 29.243 | 29.244 | 29.248 

mei) | 

SE Oticrenr | 8 82 64 «68 88 79 | 100 | .423 | .859 | .596 | 29 186 | 29.104 | 29.091 29.327 
AW) {ifpecas 63 | 82 70 | 712 94 83 85 | -543 | .904 | .621 | 29.117 | 29.052 | 29.041 29.070 
dU CRB noe 65 78 56 663 89 76 100 | .549 | .738 | .449 | 29.134 | 29.118 | 29.143 29.132 
Loe noe 61 80 68 | 692 94 87 100 | .505 | .886 | .685 | 29.089 | 28.890 | 28.868 28.949 
So) Mh Soae 69 70 61 | 66% 90 85 88 | .635 | .621 | .473 | 28.858 | 29.017 | 29.107 | 28.994 
sho iiss 57 70 56 —CC«@G 87 85 100 | .407 | .621 | /449 | 29.189 | 29.171 | 19.167 29.176 
in (a Paar 55 80 64 | 66 7 78 100 | .3876 | .800 596 | 29.171 | 29.167 | 29.184 29.174 
a Ee pgern 72 83 67 | 674 76 83 100 | .595 | .936 | .662 | 29.207 | 29.148 | 29.138 29.164 
Wild sic 68 90 68 754 79 7 100 | .543 1.010 | .685 | 29.091 | 29.025 | 28.996 | 29.038 
ALD ata ass 67 85 66 72% 89 7d 89 | -591 | .909 | .570 | 28.958 | 28.983 | 29.056 | 28.982 
eee Gisssiete's 68 79 62 | 692 79 78 94 .543 | .772 | .523 | 29.170 | 29.105 | 29.117 29.131 
SS lifedone rel 84 72 | Tbe 86 83 100 | .644 | .969 | .785 | 29.081 | 29.001 | 29.023 29.035 
Se uioorctan 73 73 72 | 743 90 91 100 | - 732 870 | .785 | 29.026 | 28.975 | 29.016 29.006 
M195... 70 72 66 | 69% 95 95 100 | .695 | .745 | .639 | 29.023 | 29.020 | 29.195 29.079 
Dee pae 66 72 70 | 69% 100 95 100 | .689 | .745 | .733 | 29.127 | 29.107 | 29.098 29.111 
Wp Alec 72 83 7 76 95 83 95 | -745 | .936 | .771 | 29.083 | 29.036 | 29.063 29 061 
T 22 75 $1 68 743 90 87 100 | .785 | .918 | .685 | 29.060 | 29.014 | 29.053 29.042 
Ly DS Peo jl 76 67 71h 95 91 | 100 | .720 | .812 | .662 | 29.080 | 29.131 | 29.182 | 29.13 
Sy Oe aaa 70 78 63 704 90 7; 86 100 | .658 | .827 | .576 29.273 | 29.267 | 29.282 | 29.274 
Siet4ipoags 69!) %8 68 71 89 91 100 | .591 | .870 | .685 | 29.277 | 29.261 | 29.187 | 29.242 
ME ORS ce 69|. 73| 62] 68 95} 100 | 100 | .671 | .812 | .556 | 29.145 | 29.140 | 29.163 | 29.149 
Ae Oy Saar 65 83 66 | 714 94 79 100 | .583 | .891 | .639 | 29.166 | 29.111 | 29.170 29.149 
WV E28 cece 73 84 67 | 743 81 83 100 | .655 | .969 | .662 | 29.173 | 29.158 | 29.162 | 29.164 
Lee 2AURGdac if 84 69 | 748 90 83 100 | .682 | .969 | .708 | 29.145 | 29.089 29.050 29.095 
Up Ma Reone 66 7 62 673 100 90 | 100 | .689 | .758 | .556 | 29.033 | 29.013 | 29.098 29.048 
So Bilndnne 60 66 5D 603 91 89 | 100 | .480 | .570 | .433 | 29.150 | 29.147 | 29.209 | 29.169 

| | 
Syria 62 pte PI se Ree Bessel Bb cect eA eot it tees aaa aie ae | oie sear | dotecchrnagl Set eae eee 
Means....|...... Ipgodoolladnene 69.29 | 89.6 | 85.2 | 97.7 | -577 | .819 | RG a aornnal Geanaode| coda ace 29.106 

| | | = 
; > ey 8 RRA ears ee EY 
Average..|...... Aiea Reiter beer 90.8 GOT 7 Sh detec-ctanlls aiceresall erties ee erinee 
} i 


Thunder, August 7, 18, 22, 26, 30. 


METEOROLOGICAL OBSERVATIONS—1901. 


AUGUST 1901, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
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mometer. 
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*In night. 
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Rain and snow, 


Beginning, rain 
or snow. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


fe ; 


| id | 
Thermometer, in | Rolawy 4 humid Pressure of Barometer reduced to 
j AS) , j } 
open air. | of saturation. yapor, in inches. | freezing point. 
| ies bes Se ee “ ee 
Day | | | 
of | | = | | | 
month. 3 
= cs es E s es es is £ a | : : 
| het | a > = = = a a A = | = = < 
NOs Hall dante feel cad a | a BN Gane at! ies pe ee" Fs ey 
t a oO =) é a | @ ~- | a oH ot a c = 
Sh bend 57 7 57 622 94 $1 100 | .486 | .680 | .466 | 29.192 | 29.167 | 29.179 | 29.176 
1! ae 62 Th 61 662 100 |} 82); 100 556 | .758 | .5387 | 29.218 | 29.195 | 29.246 29.220 
4 Dlg) 62 $1 64 69 | 94 79 100 | .523 | .829 | .596 | 29.276 | 29.263 | 29.292 | 29.977 
Wis 4cece 66 S4 64 “12 89 | 33 | 100 | .570 | .969 | .596 | 29.325 | 29.268 | 29.240 | 29.978 
oie Biyrctes 69 87 68 745 90 | 76 100 | .635 -976 | .685 | 29.280 | 29.193 | 29.225 29 253 
ie. (Get. 3: 66 88 67 733 89 w 100 | .570 11.010 .662 | 29.275 | 29.265 | 29.227 29.256 
toh EY CAS 69; 87 64 73h 90 | 72 | 89 | .635} .928 | .529 | 29.223 | 29.196 | 29.265 29.205 
yer O:Strctcas ; 56 64 51 BT | i | 89 100 | .391 | .529 | .374 | 29.363 | 29.314 | 29.291 29.323 
1 ae ae, | 54 56 56 551 93 | 100 | 100 | .890 | .449 | .449 | 29.284 | 29.174 | 29.104 29.187 
Merl Ouer | 2 65 58 612 | 94 100 100 | .523 | .618 | .483 | 28.995 | 28.969 | 28.998 28.987 
Wedt......1 59 65 59 | G1 | 94 $9 | 100 | .469 | .549 | .500 | 28 995 | 28.949 | 28.835 28.926 
eet e. |. 68 ee gL 69 762 $0) «(95 100 | .612 | .745 | .708 | 28.639 | 28.653 | 28.840 28.711 
1 (less Is ae i Da Ti 56 613 100 | S86; 100] .466 | .644 | .449 | 28.807 | 28.934 | 28.962 28.901 
eed As ctr. | 57 73 67 655 | 94 5 |} 39] .436 | -693 | .591 | 28.995 | 28.868 | 28.703 28.855 
ie bRAaase 67 7 64 672 89! 86 89 | .591 | .644 | .529 |'28.670 | 28.748 | 28.8381 28.750 
| } | 
WESAG.C rcs 60 7 56 61 $8 79 | 100! .456 | .522 | .449 | 28.985 | 29.045 | 29.055 | 29.028 
ULE Waa 55 59 42 52 87 82 100 | .37 .410 | .267 | 28.988 | 29.028 | 29.108 | 29.041 
WW: 182s 46 51 3 45} 92 93 100 | .286 | .348 | .288 | 29.149 | 29.218 | 29.319 29.229 
Us i eae 42 54 7 472 | 91 7 92 | .244 | .362 298 | 29 503 | 29.364 | 29.307 | 29.391 
Dy 20 ee 48 53 41 47} 92 93 | 100 | .310 | .3875 | .257 | 29.208 | 29.188 | 29.245 | 29.214 
Sy Pd eee , 46 65 538 545 92 78 | 86] .286 | .483 | .348 | 29.288 | 29.183 | 29.1380 | 29.200 
Nh -e ae | 54 vie 62 642 87 73 94 | .362 | .678 | .523 | 29.126 | 29.019 | 29.018 | 29.054 
IY DE te eee i 62 80 60 672 88 7s 100 | .491 | .800 | .518 | 29.090 | 29.064 | 29.119 | 29.091 
e243. | 62 73 B3 623 88 $1 93 | .491 | .655 | .375 | 29.242 | 29.263 | 29.383 | 29.296 
\' Ve) ee 53 68 55 582 86 85 87 | .848 | .577 | .376 | 29.440 | 29.376 | 29.374 | 29.397 
| | | | 
CL ee] es 1 59 81 o 672 94! 83 94 | .469°) .873 | .543 | 29.356 | 29.272 | 29.281 | 29.303 
1 at ea | 64 81 62 69 SOA) ae 94 | .529 | .787 | .523 | 29.295 | 29.223 | 29.174 | 29.231 
S28 center Oo) TI 61 653 88 | 81 100 | .439 | .731 | .5387 | 29.153 | 29.055 | 29.007 29.072 
SRP Re 61 7 57 | 64 100 s1 94 | .587 | .680 | .436 | 28.929 | 28,922 | 29.102 | 28.984 
Nike BUS ee | 49 C6 boul PDO I2alF oe. 100 | -322 | .53 .403 | 29.277 | 29.223 | 29.197 | 29.932 
| | | | | 
= sil enor mal | = i 
SHINS rac nae eee apes | PY eae hdd ed el ae ee SOLD eet [ERE rey Ieee ee aN oer ion eo |< eRe 
STU ean ie ee G2667 | 91,4") 85-4627 1) Asia) (O61 | 24764 uq seo scu|saerewe te nee 29.135 
| | ej i 
Se ae WasBeAr coriegs® race 90.5 DQG ona ec ape Peaeob. ten eco cc (admce 2 - 


Frost, September 1s. 


SEPTEMBER, 1901, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
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Clouds Winds. ing ther- Rain and snow, 
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Thermometer, in Beleeive Luenid- Pressure of Barometer reduced to 
open air, a heathen | Vapor, in inches. freezing point. 
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don 8 41 es 4 Cy < FY a 4 CR iy é 
_ a a - nN 2 t ~ 2 i tel ics a 
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du aE an 32 32 28 | 403 89 89 100 162 162 153 | 28.932 | 28.924 | 28.912 28.923 
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LE OP Saae 38 42 33 | 37% 91 91 | 100 | .208 | .244 ! .188 | 29.149 | 29.117 | 29.175 | 29.147 
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LE eee 38 37 35 | 363 91 | 100} 100} .208 | .221 | .204 | 28.985 | 29.037 | 29.138 | 29.053 
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ia Sapte poe ee |e 
ee phpocn|encorial Gonene Ipsaank 91.5 | OU es all atone sets rate cecoiliereisterckarniel| ftveretarcietete 


METEOROLOGICAL OBSERVATIONS—1901. 


> 


NOVEMBER, 1901, AT AGRICULTURAL COLLEGE, LANSING, MICH. 


105 


| if) 
: Register- | 
Clouds. Winds. ing ther- | Rain and snow. 
mometer. | 
| ee ee TS (eS eae 
iA Me 2p | 9P.M. (Awe | 2PM. lh Oey ue 3 go ° 
| | | ee & Pee niet 
a ester HSmmmes als Svipeiie Bpaetey by ae,” Bee 2 eee 
35 |25 Be Peauie aceite ie Be a et) Tec ate Neorg ees 
Sec} 2 or a iOS 3 PS Ses eel sas | | a9 ae 2 Elva 
S Bou i NS a aa a — Pell Sl) SAO Se eS) ao 3 7 SEE |beayeil| ae 
Be) £ |e) 2 lee! 8 OE a eT a ag =a =o Pots (Eg aa [ooa| oe 
Bo] BM mo) Momo] Alm Alm |A)e | 2 | a aaa A 
— |- ——— 5 ae =| = 
sw| 5\s w\12|/w| 1] 66 
se; 3/se! T]se| 6 58 
se! 8|se! 7| w| 13 59 
nw] 6 jnwi 13/| w 6 28 
Ww 2\w 4\w 5 34 
Swi 6js wi 10 |se} 12 48 
; 8 | 13] wi] ll In w} 12 42 
sw| 4is wi 10 |s wi 9 48 
nw) dSinw 8] n 2 44 
e 3}se}|i11j|]se| 12 50 
100/ Nim. | 100} Nim. | 100) Nim. |s w| 10} w/|15|w/]} 20] 59 
100) St. | 100) St. 100; St. w | 10 |n w\ 10 Inw) 4 38 
40| Cir, Cu.| 50) Cir. Cu.| 40) Cir. Cu.;\n w) 4 jn w] 12 nw) 5 46 
20) Cu. 40; Cu. 30; Cu. nw} 5 [nw 14 |n w 12 38 27 12m * .03 .30 
60) Cir.St.| 100) St. 100) St. nw) 7 inw 6 |nw 8 34 28 | 6p.m * Trace|Trace 
50| Cir.St.| 100) St. 100) Sta 4 new] -Galnicw Tels awh CABS Ty | QBikeaaac onal ee sate shee eee eerie 
100) St. | 100) St. 100; St. Ww 3 | WwW 4|/w 2 36 DOI severe: efotel totars/a¥siayavel|ieretacctate) tenceatatata 
100} St. 10) Cir. Hreeci|taie:eteceizes nw) 2\s wl 5|w] 2 40 25 t 8a.m.| .02 20 
100} St. ; 100) St. 80} Cir.St.|s w| 2 |nw! 3] w 3 Bia a4 Ul eee lscrriaiten! Apnea idiccs 4 
30| Cir: |) 60) CucStele.s.|/s0..0.. LOW Lee Zae 2 38 QZ fn rervarelecseverelesscorlereees 
| 
canal Gaamen ISendolioanaoosol CAIN OTe se|/ 4{/s w|/ 10 \js w] 5 44 DFyiulllelavaisi ere sell ere.treratarnvel levetetojeve|letepematens 
100} St. | 100) St. 100} Nim. |8 w] 8 js wi 3jne} 2 42 30 | 2p.m Be Wngondlicosace 
100} St. 100; St. 100; St. ne} 4/n e| 3/n e| 4 35 DON Eee oe 10a.m.} .43 50 
100; St. } 100) St. 100) Nim. n 3ine}| linw 2 36 30 | 8p.m § 804s | or, sstte'e 
100) St. | 100) St. 100) St. n/} 7/nw| 10 \|nw 7 36 Darla sie Seteillelaeieaie ata leon rolell pees 
100) St. 30| Cir. Cu.} 40) Cir. nw] 3/n 4) n 0 29 NG Hee aterale ne |lerd cretaterses | (ete ieverel| Merete 
COMO Stely 20) CulsStilhiccclivcseeas The) Qheene ll 16) |= ny 3S 30 Gh) | Ste sretesrcaibs| (cress SoeREN steel aie asleta | eee 
Becetaltieeictelae ince 70| Cir.St.| 50) Cir.St.}s w) 0 /s w] 8 !s wi 14 38 Ds [sate a crctlm lieve. a eee yell Siciarsers erates 
100} St. 100} St. 80| St. Siwy call 082) |e Ny, 1 39 DO" Wats :ciss6s Sumiei ere afaterarass | ecerao's alleys eave 
100! St. 10) Cir satala eee WP Lee Dserwes | Bai wet. e4 42 DOD eis overs ciate teheracietbtaseiltererstelatell teens 
| \- Sac ae | ‘ie sic 
avatar |iafer<isiacebave)|lessinis!|iere Hee 55|\oonollacon daca |\Godaloonullegad|iaonall oodlcoas|lpooced Marohaieia' its ocab.cts | Gan Giro dc gaat 1.30 
GOL Glevises sac Nickilooao be STB) ecrceeer] eoerfeceelocesfocesleves oe QUES OARS sia seciliiate osc slllenm wjats lores 
| = Si{t — = 
SS | | 
61.7 sPaVara! | Vatetey = lloxavers| lt, arava che care Gall areletere ol llaver etal or oveye'lleseeteteerer4i|(%) ataveieneh| pastetetate 
| { | 
* In night. t Snow in night. ¢ Rain and snow. § During night. 


14 


106 


STATE BOARD OF AGRICULTURE. 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
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EXPERIMENT STATION BULLETINS. 


SOME EXPERIMENTS WITH BEET PULP AS A STOCK FOOD. 
Cc. D. SMITH, DIRECTOR. 
Bulletin No. 193. 


INTRODUCTION. 


The figures published in this bulletin as expressing the value of beet pulp must be 
understood as based upon single continuous experiments only, and should not be relied 
upon implicitly by the practical feeder as showing what he may expect from pulp 
in his operations, until they are confirmed or modified by future experiments. 


The establishment of beet sugar factories in Michigan has furnished farmers a new 
stock food in the shape of beet pulp. This pulp is clean in appearance, almost odorless, 
very wet and heavy, but readily eaten by all kinds of live stock. As the pulp leaves the 
factory, it passes through a press which removes some of the water, but leaves from 
89 to 93 pounds of water to each hundred pounds of pulp. In Germany presses have 
been introduced which reduce the per cent of water to 80. Where each hundred pounds 
of pulp is made up of 90 pounds of water and 10 pounds of dry matter it is evident 
that a ton of it will have but 200 pounds of dry matter. If by the use of improved 
presses a pulp can be produced by the factories one hundred pounds of which shall 
contain but 80 pounds of water, with 20 pounds of dry matter, it is evident that a 
ton of it will contain 400 pounds of dry matter. In other words, regarding the water 
as of no value, a ton of the pressed pulp is worth, as far as content of dry matter is 
concerned, twice as much as a ton of the pulp as found in the piles of the material at 
the factories in Michigan. Experiments in this country and abroad have shown con- 
clusively that while the addition of a succulent feed to a ration otherwise made up of 
dry feeds. produces results indicating a value to the succulent food out of all proportion 
to its content of dry matter, forcing an animal to consume an undue amount of water 
results in a positive loss.* It is, therefore, to be hoped that ere long the factories, 
upon finding a demand for the pulp as a stock food, will so prepare it as to leave in 
it no greater per cent of water than 80. 

Many of the Michigan factories handle as high as 600 tons of beets per day, turning 
out fully 300 tons of pulp. The average campaign is not less than 90 days. It is safe 
to estimate the annual output of beet pulp in this State with the present 15 factories, 
as fully 300,000 tons. The economical utilization of this vast amount of material is 
therefore a question of considerable moment. At nearly all the factories the great 
bulk of the pulp is left to deeay where it is dumped by the conveyor. Such a state of 
things imperils the health of nearby residents and makes the factory a nuisance which 
the owners must take means to abate. The farmers in the vicinity of the factory are 
interested in the question whether the pulp is a valuable stock feed, whether it will 
pay them to haul it to their barns, and, finally, how it should be fed to derive from it 
the greatest possible good. 

It takes a long series of experiments to determine with any degree of certainty the 
value of any new ‘feeding stuff. The results of a single experiment are apt to be mis- 
leading. The values set upon the new material may be much too high, or subsequent 


*Armsby’s Manual of Cattle Feeding, page 135; Maercker and Morgan, Wesen und Ver- 
wertung der Getrock neten Diffusionsruckstiinde der Zuckerfabriken. page 6. 
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experiments may prove them too low. The Michigan Experiment Station proposes to 
conduct a series of experiments to test the value of beet pulp as a succulent food when 
combined with dry feeds. Two such experiments with steers were conducted during the 
winter of 1900-1901 and are reported in this bulletin. 

Practical feeders will understand that the figures given below as to the value of pulp 
are not to be taken as a safe basis for calculations in their own feeding, but simply 
as the results from single experiments, which may be modified, corrected, or com- 
pletely upset by future experiments. It is manifestly the duty of the Station to report 
the progress of its work, and hence this bulletin is issued to place upon record the 
data thus far obtained, expecting future experiments to eliminate the errors which 
they are almost certain to contain. 

The first experiment was conducted through the kindness of Hon. A. W. Wright on his 
“Grafton Farm,’ near Alma. Mr. Wright was feeding several hundred steers on his 
farm, using pulp as the basis of the ration. Having abundant cheap pasture, he was 
not trying to fatten the steers rapidly during the winter, but to carry them through 
with as little outlay as possible. He generously donated the use of his barns and fifty 
steers for the test, furnishing also the feed and a large part of the care, allowing the 
Station to supervise the feeding and make the necessary weights. Because the steers 
were thin in flesh, and because neither the hay nor the corn stover was of the very best 
quality but was such as was at hand, it is possible that the values of the pulp 
expressed in weights of these particular feeds are too high when considered in reference 
to hay and corn stover of better quality. 

Hon. A. M. Todd, of Pearl, in Western Michigan, was also feeding a large number of 
steers, and using beet pulp with part of them. He kindly allowed the Station to send 
a representative to supervise the feeding, and do the weighing. The steers in this case 
were fed to fatten as rapidly as possible. 

It is difficult to fix upon a correct measure by which to estimate the real value of a 
succulent food. A succulent food cannot be compared justly with a dry food upon the 
basis of a chemical composition alone. The experience of Scotch and English farmers 
with turnips, and of the American farmers with rape, the former containing as high a 
per cent of water as the average pulp, and the latter within six per cent as much water 
as pulp. has shown the practical feeder that the succulence itself of these useful fodders 
is an element which must be taken into consideration. The addition of such a succulent 
fodder, even though mostly water, to a ration otherwise made up of dry forage and 
grain increases the efficiency of the entire ration to an amount by no means indicated 
by the feeding value of the succulent feed alone, or by the chemical composition of such 
succulent feed. In the experiments reported in this bulletin the method of studying 
the relative values of the pulp and the other factors of the ration is as follows: When 
the experiment was conducted with steers, there was fed to one lot a ration made up of 
hay, corn stover and grain. ‘To another lot the same dry feeds were given, and beet 
pulp added. In one case the amounts of the dry feeds given to the two lots were equal, 
and the pulp was given as an extra. In this case the measure of the value of the 
pulp is expressed in terms of the greater gains made by the lot to which the pulp was 
given. In other cases, a less amount of each of the dry feeds was consumed by the lot 
of steers receiving pulp. In other words, the pulp was substituted for part of the dry 
feed. To determine the value of the pulp in terms of the other feeds, it was necessary 
to find how much of the several kinds of feed had to be fed to produce a hundred pounds 
of gain with each lot. In the experiments reported below it happened that it required 
less of the dry feeds to make a hundred pounds of gain with the lots receiving pulp. 
Knowing how much pulp the lot of steers ate per 100 pounds of gain, and how much less 
of the other feeds they required to produce a hundred pounds of gain, it was assumed 
that the pulp eaten took the place of the excess of dry feeds eaten by the pen having no 
pulp. and from these data the value of a ton of pulp was éstimated. 

Where the test was conducted with milch cows a similar plan was adopted. To one lot 
of cows pulp was given in addition to a dry ration which was fed alike to both lots. 
The efficiency of a ration for cows is the amount of milk and butter fat yielded by the 
cows. In the experiment reported below it is seen that the cows gave as much fat 
when no pulp was fed as when they had pulp, although there was an immaterial 
increase in the milk flow. The measure of the value of the pulp, had any been shown 
by the test. would have been derived from a comparison of the amounts of feed required 
to produce a hundved pounds of butter fat with and without pulp. 
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SUMMARY. 


1. The experiments at this Station, combined with the experience of practical 
farmers, show that steers, milk cows and sheep are fond of beet pulp. 


2. In an experiment on the farm of A. W. Wright, where steers were fed with the 
object of carrying them through the winter with as little outlay as possible, and where 
the ration was made up of mixed hay, shredded corn stover, and grain ration, consisting 
of corn and beet seed ground together, one lot of 30 steers had pulp while a second lot 
of 20 steers had the same ration of hay, stover and grain, but no pulp. It required 
per day and steer with the pulp-fed lot, 55 pounds of pulp, 8.5 pounds of mixed hay, 4 
pounds of shredded corn stover, and 2.4 pounds of the ground grain. On this ration 
the steers made an average daily gain of 1.42 pounds. The lot receiving no pulp had 
for a daily ration 11.5 pounds of mixed hay, 8 pounds of shredded corn stover, and 2.4 
pounds of grain, and made daily gain of .684 pounds. Comparing the amounts of 
food consumed by each pen to produce a hundred pounds of gain, and computing from 
this data the value of a ton of pulp as an additional succulent fodder, the tests show 
that under the conditions existing a ton of pulp, fed with the other factors of the 
ration, took the place of 421.5 pounds of corn stover, 274 pounds of mixed hay, and 
68.8 pounds of grain. Practical feeders will naturally wait for the confirmation of these 
figures by future experiments before basing their operations upon them, 


3. In the experiment on the farm of A. M. Todd, a herd of twenty steers of mixed 
breeding, and in poor condition was divided into two lots, to one of which was given 
a ration of mint hay, somewhat mouldy, but palatable, wheat bran or oats, and corn 
meal; while to the other lot was given the same ration, and beet pulp in addition. 

The latter lot made an average daily gain of 2.52 pounds. While the steers which had 
no pulp made a daily gain of 1.84 pounds. Making the computations as before to find 
the estimated value of a ton of pulp, we find that under the conditions existing at Pearl, 
a ton of pulp took the place of 244 pounds of mint hay, 32.6 pounds of wheat bran, 
296 pounds of corn meal, and 27.2 pounds of oats. During the last week of this experi- 
ment the lot of steers having no pulp were off feed and made no gains. If, for this 
reason, the experiments were brought to a conclusion a week earlier the estimated value 
of the pulp would be reduced approximately by one-third. These figures result from 
a single experiment and must therefore await confirmation before being taken as the 
statement of the station in the matter. 


4. Where, in the last experiment, two lots of ten steers each were fed the same kind 
and amount of dry feed for six weeks and to the ration of one lot pulp was added, the 
feeding of 13,775 pounds of pulp gave an increased gain of 280 pounds. 


5. When fed to milk cows at the College, with mixed hay, and a grain ration of two 
parts bran to one of corn, the pulp added nothing to the yield of butter fat. It increased 
somewhat the milk flow. 


6. Experiments with milk cows at the Cornell Experiment Station, in New York, 
reported in Bulletin 183, indicated that the dry matter of the beet pulp and of corn 
silage were of equal value. To furnish the same quantity of dry matter requires 
twice as much of ordinary pulp as of silage. 


7. The consensus of opinion among farmers who have fed pulp is that for milk cows 
it is a good feed, although the pulp from frozen beets should be used with caution. 
Growing and fattening cattle do well on it, and owners declare that it saves one-third 
of the coarse fodder. Both fattening lambs and breeding ewes like pulp, and for them 
it proved a valuable factor in the ration. 
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FEEDING EXPERIMENT WITH STEERS ON THE GRAFTON FARM OF HON. 
A. W. WRIGHT, ALMA, MICH. 


CONDUCTED BY LEO M. GEISMAR, SUPERINTENDENT OF UPPER PENINSULA 
EXPERIMENT STATION. 


This farm is situated near the factory and the pulp for the feeding was hauled daily. 
Samples were taken for analysis from the bulk of pulp hauled in the early winter and 
later, toward spring after the factory had shut down and when the pulp had to be 
obtained from the pulp piles. Sample No. 1 was taken from the pulp as it came from 
the factory and sample No. 2 from the pulp pile. The results of the analyses appear in 
the following table which also includes a statement of the composition of ordinary sugar 
beets taken from Henry’s “Feeds and Feeding.” 


Chemical composition of pulp and sugar beets. 


| 
| Water— | Protein—| Ash— _ |Crude fiber peed «Crude fat— 
| per cent. | per cent. | per cent. |—per cent. | ae | per cent. 
US es Dane Lids Fi) sia VE iene aes 
BastagtG hy oa ac arts steak ceca ses 89.95 -927 | .365 2.29 6.331 | 137 
Sample rach Gee an sedan os soon 91.40 726 | .298 1.706 5.795 | O75 
Sugar beet.....-c.csscesseeceseee- 86.5 1.8 3) oo | 9.8 a 


Next follows a table giving the composition of beet pulp, as reported under sample 1 
above, compared with that of well known stock foods. 


Chemical composition of cattle foods. 


| 
| ; 
Water— | Protein— Crude fiber pentae = Fat— 
per cent. | per cent. —per cent. coat | per cent. 
| | 
| | 
Beet pulp (fresh)........2e.scesceccovsscvrres 89.95 -927 2.29 6.33 | -14 
Beet pulp (ensiloed) Se 88.52 1.08 2.80 6.41 | Ad 
Beet pulp (dried).........--sccecsccscess “e 12.58 6.54 TS EBGe || estes oe 56.29 
COMM BilAGE..... eee ere cece ec cceverteesrcesens 79.1 17 6.00 11.00 8 
PAStUTE LIAS... .ccccccccne coccscoscccssceners a 35 4.00 9.7 -80 
BUNCE POS eats wie eosiet ate cleiainfelelalnsaiei='e(oholt ele tale\s)afeiieledniciaiste 90.5 pal 1.2 6.2 2 
TM MMOCMY eV .15 eee teiotn alee a ot aie a etwas SApUocoor 15.00 6.00 29.6 41.9 3.0 
WOTISTOV. SRG gjs:e1570\ 010 o[osieieiele sis osie ie a\vinieiaiele/s (sai sile 40.5 3.8 19.7 31.5 Del 
Red clover hay....c.ccccccsces Sano epOODmOOOn LD 20.8 | 12.4 21.9 33.8 4.5 


It is interesting, next,to study the composition of the dry matter of these feeding stuffs. 
A table setting forth these facts indicates pretty closely the relative values of the 
different foods with the water removed. 


Composition of dry matter of pulp and other cattle foods. 


- N. free ex- 7 

Protein— Crude fiber|*>“- t— 

per cent. |—per cent. ee ae per cent. 
BOGE PULP. sac oi dinwiaiy « siviatele ole7b nie «\cje\sinic/#iwlaiejesaraleyalaiutelelslofateeialiye 9.22 22.79 63.00 1.36 
Coral Silage. ob dai iale sicleielclalsialalo Ate sts 8.1 28.7 52.6 3.82 
PaAStUre QTABB.....ceccvccccsececereccecenceccvosecesas 17.5 20. 48.5 4.00 
APUAY ISPS ssw cinasless. oie aieiesbioie aivioielaiwieisieisisisia sieleis)striotelofatelticiat ake ib Erp 12.6 65.2 3.00 
Timothy haysees kscavieces nie cass ous soba det Ree ENE a 6.80 33.41 51.72 2.88 
MOOLTEE SEO VOT rs ais Fru c1clele eiaial o'e aca\olwis miaipia\e n/p Tealelaradlolatctereiol disterenetalgia 6 38 33.11 52.94 1.85 
Red clover hay....... Sala wla'die aiplatesai ota enielaTe(olete’ aletalotcheia cial stitatets te 14.52 29.12 44.98 3.89 
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The composition of ensiloed pulp and the dried pulp is taken trom the monograph ot 
Maercker on the * Value and Characteristics of Dried Beet Pulp” published in 1891.” 

The similarity in the composition of the dry matter of pulp and corn silage is 
significant. There are indeed other factors to consider in determining the value of a 
stock food but the chemical composition indicates in a general way what may be 
expected of it. At the Cornell University? a trial was made with milk cows, feeding 
alternately beet pulp and corn silage. It was found that the pulp would replace the 
silage without loss of yields, giving of course twice as much pulp to secure the same 
amount of dry matter. The results of this test confirms the indications set forth in the 
table above. : 

No statement is at hand as to the digestibility of the pulp either fresh or dried, but 
considering the amount of protein in the pulp, it should compare’ favorably with the 
other rough feeds mentioned in the table. 

Mr. Wright was feeding several hundred steers on his various farms, The steers set 
aside for this test were for the most part shorthorn grades averaging 754 pounds in 
weight on December 10 when the experiment began. The herd was divided into two lots, 
one containing thirty steers to receive pulp and the other twenty steers to be fed the 
same basal ration but no pulp. This basal ration consisted of hay, a mixture of clover 
and timothy, not of the best quality and a grain ration made up of corn and beet seed 
ground together. This mixture was fed alike to all the steers in the test and was not 
analyzed. 

The steers ran in covered yards, with water at hand, and were well protected from 
the cold. Prior to the beginning of the experiment all of the steers had received pulp. 
It, was necessary, therefore, to gradually remove the pulp from the twenty steers, that, 
during the experiment, were to receive none. This was done during the week beginning 
December 4. 

The following tables give the details of the work as far as needed to understand the 
results: 


Weights of steers and gains. 


Lot I, with pulp, 30 steers. Lot LI, without pulp, 20 steers. 
Weights—| Gain— |; Weights—| Gain— 
pounds. pounds. pounds. pounds. 
WIECEMDEE 105. ace ainicltiasic «) Te SU: lstsciioistee a sins WSCOMbSE AOS. cise 2 ase esins TAS SOD i occ ccces trent 
December’ 24.......-..0..5. 23,100 300 || December 24........--.+50. 14,725 * 
JANuary 7......--eceeereeeees 23,865 AGU || MINT AM Tie tele 31ers xtaies aicteioers 14,930 205 
“REE a AO SS bon iaarecSe rae 24,610 TADN eh ATLUATY 2h arcleisaiciele ole eiatlvieis« 15,250 320 
MOBS TEEAIY <4 5 3-2 viel aisieieie's\slele'ie 25,030 AZO MGMTUATY, Se siecle sc civins snes 15,310 60 
HIBDIUAL YG «soi -(<1- = ele = olen 25,970 540 || February 18........ Sicietene 15,610 360 
AUEPANTENEM ie lula ohcinie'siayele(o cia) ciatetaie 26,420 SHOGI Wir CMs ee are ine alcjs atu eleisietol= = 15,930 520 
WT ey Te tae = 215 ie cioater osm wis onein's 26,680 260 || March 11...........6...+0.- 16,050 120 
= i 
Matalvorcce a eaever oc cael lbhid omens SiSQulllt Motallc« ccunennesesmmasae ve tects te 1,245 
Gain per steer, 129.33 pounds. Gain per steer, 62 25 pounds. 
Gain per steer per day, 1.42 pounds. Gain per steer per day, .684 pounds. 


* Loss 80 pounds. 


The gains were not large with either lot. The steers were not fed large amounts of 
grain at any time during the test because it was not Mr, Wright’s plan to make gains 
but to carry the steers through the winter as economically as possible. While the 
difference in total gain is therefore significant, it does not indicate wholly the value of 
the pulp. The thirty steers receiving pulp did not shrink during the trying month of 
December, as did the twenty steers not receiving pulp. 


“Shy eae und Verwertung der getrockneten Diffusionsriickstiinde der Zuckerfabriken,’” 
page 15. 
{ Bulletin 183. 
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FEED CONSUMED. 


To economize space, the records of the feed consumed is given below in tables which 
hardly need explanation. The steers were weighed each two weeks, and the amount of 
feed consumed in these intervals is given in the tables. 

The steers were allowed all the rough forage they would eat clean. The amount of 
the grain feed, corn and sugar beet seed ground together, was so regulated as to allow 
daily the same quantity to every steer in each lot. Naturally the steers receiving pulp 
ate less hay and corn stover per animal than did the lot receiving none of the succulent. 
fodder. = 


Feed consumed in periods of two weeks. 
8 


Lot I, 30 steers. | Lot I, 20 steers. 
Shred- | Shred- 
Gains—| Hay— ded Pulp— |Grain— Gains—| Hay— ded |Grain— 
Ibs. Ibs. | stover—| Ibs. Ibs. |! lbs. Ibs. |stover—{ lbs. 
Ibs. || Ibs. 
December 24 SOD] SO SAGO Si miseriaawierets 12,635 450 | December 24/loss 80 | 4,440 |.....,.... 330 
January 7... GD. |b LOD lie ete ose 17,080 750 || January7... 205. | 74-950 di acumisek 530 
January 21.. TAD SA DOOV ore sieetcclers 19,390 885 | January 21,. 320 | 4,300 |....... ut 590 
February 4.. 420 | 3,630 | 1,080 | 22,245 $55 | February 4.. 60 | 3,300 1,600 70 
February 18. 540 | 1,905 | 3,600 | 25,320 | 1,230 | February 18. 300 | 1,680 4,800 820 
March 4..... 850 | 1,675 3,600 | 30,655 | 1,500 | March 4..... 320 | 1,420 4,300 | 1,000 
March 11.... 260 885 | 2,400 | 23,420 960 || March 11....- 120 | 920 3,200 640 
Totalleeecnc 3,880 | 23,270 | 10,680 |150,745 | 6,720 || ‘Totals..... 1,245 | 21,015 | 14,400] 4,480 
pea ie geen ae i 
Feed per Feed per 
BUCOL. eieiaidi|| esr vaiels 715.7 35615, 024.8 | 224 WEE og e.oa|losneanac 1,050.7 720 224 
Feed per 100 | Feed per 100 i 
MDS EAN alice sls 600 275.3 |3,885 173.2 Ibe iach bse onecou a 1,686.7 1,156.6 359.8 
Comparison of results.—Feed per 100 pounds gain. 
Pulp— Stover— Hay— Grain— 
pounds. pounds, pounds. pounds. 
NOEL cc25 2 Sep ae cust aet ahh REM CU ae aR [cya 7 See 1,156.6 | 1,686.7 359.8 
JD DS) Ge anner Oncebeee errand adap] Docc o aos sonU oo soneGas 450 Gun 3,885 275.3 600 173.2 
—_— | — 
Ao onocaonoad 881.3 1,086.7 188.6 


A comparison of the amount of feed required to produce a hundred pounds of gain 
indicates that 3,885 pounds of pulp was equal in feeding value to 881.3 pounds of stover, 
1,086.7 pounds of hay, and 186.6 pounds of grain. This statement is not fully justified 
by the experiment, however, since the effect of the removal of the pulp was not complete 
with Lot IL until December 24, if it was then, With this lot there was a continual 
shrinkage until that time. It is impossible to estimate the allowance that should be 
made for this factor. Considering the test to begin January 7, when surely the influence 
of the change from succulent to dry feed would have largely spent itself, we have the 
gains with the pulp fed steers up to March 11, 2,815 pounds, or 93.8 pounds per steer, 
while without pulp the twenty steers gained 1,120 pounds, or 56 pounds per steer. The 
comparison of the feed per hundred pounds of gain would then be as follows: 
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Feed per 100 lbs. gain.—Jan. 7 to Mar. 11. 


| 


| Pulp— | Stover— | Hay— | Grain— 

| pounds. | pounds. pounds. pounds. 
LOH TL PSSA OR ORODE OC Crab OA OITOeC HOCOLEY Ot OARS STI CLeA Shafer aavecatie tars 1,285.7 | 1,037.5 3238.2 
ILG\ i) Liars Cry BEBO GOT ant Seneinin Nc canto ec arne hema ae ieee 4,299.4 379.4 | 443.4 175.1 
_ Aisi nee eee i aber es ee 

| Skin eons. | 906.3 | 589.1 148.1 


The value of a ton of pulp in each case, expressed in terms of the other feeding 
stnffs, would be as follows: 


Value of one ton of pulp. 


} 
| 


Stover— Hay. Grain-— 
| pounds. | pounds. pounds. 
ln a ie 
rom December l0ececeswentet meee naschieke ees Fhe A SS | 453.7 513.1 96 
HEEOM PIAHUATY: Ves aoe cose ee tal eee ee aes Meee Care taas 421.5 27 | 68.8 


These tables take into consideration the value of the pulp as shown by the increased 
gains of the steers receiving pulp over those which had none. Again it must be remem- 
bered that it was the intention to furnish a ration bnt little better than a maintenance 
ration. The gains were to be regarded as incidental. To carry a steer through thirteen 
weeks of winter, without attempting to make the gains made in the interval pay for 
the feeds, but to keep the animal thrifty and growing, it required per steer, 5,024.8 
pounds of pulp, with 775.7 pounds of mixed hay, 356 pounds of shredded stover, and 
224 pounds of grain. Without the pulp it required, per animal, 275 pounds more hay, 
and 364 pounds more stover. Taking these figures as a basis and remembering that 
each steer fed pulp gained 67 pounds more in weight in the 13 weeks, it is possible to 
estimate the value of the pulp as a factor in a ration designed to carry steers through 
the winter cheaply, if that form of cattle feeding is ever desired. 

The values indicated for the pulp will strike the reader as unduly high. Let it be 
remembered that they are derived from a single experiment and are not reported here 

“as final but are subject to such correction as future experiments may show to be 
necessary, 


FEEDING EXPERIMENT WITH STEERS ON THE FARM OF HON. A. M. TODD, 
PEARL, MICH. 


CONDUCTED BY WALTER C. BOURNS. 


The steers had been picked up in the surrounding country and were of all sizes and 
ages, and represented many breeds and combinations of breeds, making the sorting into 
lots of equal feeding capacity a difficult problem. 

The barns consisted of one large, central hexagon, of fifty-foot sides, from which, on 
the six sides, project wings fifty by sixty-six feet. In one of these wings the test was 
carried forward, the steers fastened in two rows, facing each other, with a tour-foot 
alley between them. The steers were fastened by a chain tie sliding on a vertical bar. 
They were bedded with mint straw. Water was given in pails in the manger, once per 
day. While no weights of the water were made, it was not noted that the steers consum- 
ing pulp took less water than the other lot. 
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The pulp had been brought to the railroad station at Pearl from Holland on cars 
and was thence hauled to the silos with teams. It had been put in the silos in Decem- 
ber. The pulp did not ferment to any appreciable extent but was bright and fairly white 
in appearance. The steers had, for rough feed, mint hay, of fairly good quality though 
somewhat mouldy at times, The grain feed consisted of corn meal mixed with bran at 
the beginning of the test and later with oats. 

Up to February 18 the steers were weighed at 2:30 in the afternoon, after receiving 
their mid-day ration and after watering. Thereafter they were weighed in the morning 
before feeding. On the 18th of February they were weighed twice, once in the early 
morning and again in the afternoon. In estimating the gain the latter weight is used 
to compare with the weights on the days preceding, while the morning weight is used 
to determine the gains after February 18. The steers were weighed at intervals of two 
weeks. The following table gives the weights on the dates named: 


Weight of steers at intervals of two weeks and gains. 


Lot I, with pulp (10 steers.) Lot II, without pulp (10 steers.) 
| Weights—| Gains— Weights—| Gains— 
pounds. pounds. pounds. pounds. 
| 
£ | ae — | 
JECT? 4 EP oe creep nOae | GEO OI isetetahstan neces January 21...... SSO OOBOU OS BAM" | cc. gaccamprennee 
EDU ANY ac ctce sessional 10,030 47 ING IVTCRAS Ea engnaqopseouG 9,800 289 
February, A. M., 18.,......- EGS Shaseiaaie ae February, A. M., 18........ 9800 | jars ators seas 
Hebruary, PI M:; 18.3210 3.0 10,544 314 || February, P. M., 18........ 10,095 295. 
USAT CEPA Seteta nur afaroiieterstesssartteleseia 10,224 ASS Neither ere cis eiaie nioles sleleieiala 10,159 359 
MATCH GIS fe ccice tiesisies saclanare 10,420 TS ERO Nae en gadasonse saedce 10,376 217 
MAPCHOZO tence «na tenet 10,592 PTZU March Giessen teen ee eertetetetete LO; S16:s| Seaccekeeiees 
| | c 
| 
SROLAM ie) Passat ce atcteicie See sell ewan aeka eel 1,591 Ota) cc v7 cess has eee alee emiessite | 1,160 
Gain per steer per day, 2.52 pounds. Gain per steer per day, 1.84 pounds. 


FEED CONSUMED. 


From the beginning of the experiment to the fourth of March both lots of steers were 
fed the same amount of hay and grain, and to lot 1 the pulp was given extra, in 
addition to the regular ration. After the fourth of March the lot receiving pulp was fed 
less of the dry ration to make some allowance for the dry matter in the pulp. The 
next table gives the weight of the feed consumed. 


Feed eaten during intervals of two weeks. 


Lot I, with pulp. Lot II, without pulp. 
one HWay— Pulp— | Bran— Corn Oats— Hay— Bran— oe Oats— 

pounds. | pounds, | pounds. pounds. pounds, || pounds. | pounds. pounds. pounds 

February 4... 1,375 4,150 140 ADO Neate rensw ile cets 1,876 140 1,480 |... ccvceeee 
February 18.. 1,610 4,825 240 POGOe tetera sleis 1,610 240 pA CUM aera acess 
March 4....... 1,485 4,800 240 ED Pesgedosse 1,485 | - 240 TSOG0 Ns Sones 
March 18...... 1,260 5,175 126 1,432 562 1,400 140 1,595 625 
March 25...... 630 2,700 108 8824 cceerecoe 700 120 GBOM | erekes eels elle 
POtAls 514/36: 6,360 21,650 854 7,664 562 6,570 880 7,925 625 
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Considering first the feeding period as a whole, and computing the amounts of the 
several feeding stuffs required to produce a hundred pounds of gain with each lot of 
steers we have the following table; 


Feeds required to produce 100 lbs. of gain. 


Pulp— Hay— Bran— fom Oats— 
pounds. pounds. pounds. pounds. pounds, 
— Fa, { = 
i ON hl en boseppocce ADaCaty A CInBogaO NT OOOO DON OOERIES 1,361 400 53.6 481.7 | 35.3 
WACHUML Hctciointaetensieicioalctereictenisinisieierelaieteierstuiitts aiatere eieinte'i| elder asi sjeie/olejate 566 75.8 685.1 53.8 
z | 
LOTR Te Coos idbon.CObeeAn..6 Bob. seeCun Do ec badoodue 166 22.2 201.4 18.5 


In lot 1 the steers ate 1,361 pounds of pulp for each hundred pounds added to their 
weight. It required, however, 166 pounds less hay; 22.2 pounds less bran, 201.4 pounds 
less corn meal and 18.5 pounds less oats for a hundred pounds of gain than were required 
of these materials for an equal gain with the steers having no pulp. Without going 
into the question as to whether there was a profit in the feeding, a matter which depends 
on the relation between the prices of beef and the feeding stuffs mentioned, it is taught 
by the test that a ton of pulp at the rate just computed is worth 244 pounds of hay, 
32.6 pounds of wheat bran, 296 pounds of corn meal and 27.2 pounds of oats so far as 
efficiency in producing gains is concerned. 

After March 18 the weather turned warm and the steers without succulent feed 
stopped gaining. If for this reason we conclude the experiment on March 18, we find 
the gains of lot 2 to be 1,160 pounds as before, while the gains of lot 1 are 1,419 pounds 
only. Up to that date lot 1 had eaten 18,950 pounds of pulp, but had also not required 
as much hay and grain, the difference being 140 pounds of hay, 14 pounds of bran, 163 
pounds of corn meal, 63 pounds of oats. Estimating as before, the feeds required to pro- 
duce a hundred pounds of gain and computing from the data thus given the estimated 
value of a ton of pulp in terms of the other foods we find one ton of pulp to produce 
as much gain as 153.6 pounds of mint hay, 19.7 pounds of bran, 181.2 pounds of corn 
meal, and 21.4 pounds of oats. These figures are less than when the whole period is 
considered because the lot having no pulp gained in this case up to the close of the 
period, while if we carry the experiment to March 25 the lot without succulent food 
made no gains during the last week, although they kept on eating. The former figures, 
however, are just, because the better appetite of the lot receiving pulp is clearly due to 
the succulent feed. 

Up to March 4 both lots received the same quantity of hay and grain, the pulp being 
fed extra. The difference in gains for the six weeks was 280 pounds, the pulp consumed 
meanwhile being six tons, 1,775 pounds, 


FEEDING EXPERIMENT WITH DAIRY COWS. 


This experiment was conducted during the winter of 1898-1899. Eight cows, selected 
from the grade dairy herd, were set aside for the test. The history of the cows for the 
year preceding had been carefully kept as to yields of milk and butter fat and it was 
therefore easy to find two groups of four cows each, well matched as to milk giving 
capacity and relation to date of birth of last calf. 

The experiment began on December 28, 1898, the first week on the various feeds being 
considered a preliminary period only, with results not included in the weights used in 
making up the final results. 

The cows had been fed corn stover, hay, and a grain feed composed of bran and corn 
meal, up to the time of the beginning of the experiment. Nearly all the cows had calved 
within the five weeks preceding that date and all of them after the middle of October, 
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1898. They were all grade shorthorns although No. 86 showed that there was seme 
Jersey blood in her ancestry. Neither the age nor the breeding of the cows can be given 
as they had been purchased a year previous in various parts of the State. 

The plan of the experiment was to feed one lot of cows pulp for six weeks then follow 
with six weeks in which the same ration of hay and grain should be given, but without 
pulp. Another lot was to be fed the dry feed for six weeks, then have the pulp for the 
following six weeks. 

The cows were kept in Bidwell stalls nights and stormy days but let out to water 
and exercise except when the weather was unpleasant. The feed was weighed to each 
animal daily. The milk as weighed as milked and tested from a composite sample 
weekly, each cow’s milk being treated separately. 

The next table gives the dates of the birth of the last calf preceding the beginning of 
the experiment, and where possible the yields of milk and fat for the previous period of 
lactation. The cows in this herd are designated by number, not by name. , 


List of cows with dates of birth of last calf and yields in last period of lactation. 


Preceding period of 
os lactation. 
w | 
Nin Last calf born— — 
Milk— Fat— 
pounds. pounds. 
G2 NoVember 23, 1898. cc corearw ones ca e'elereiale cluele che: sislale/aivinitivlale\elais/eleleleieiels)sia1«/ss\o\v\s)| 6,009.8 284.8 
ABS MPC COMDOL 1) LOS s.c cle, orere cial clataialejniaierciy chelale sie) a/dlvielsielotelatetahelassralerete/atenatetelalataiar=te foie lell p\niela)e ei satet teletatall mtaletelstods tele itetste 
SGM MNOVEMDON 11,1898 ce cre omvelel slo ieimisielniniaisieialbialele els arelarelalolalaletetettotelslele'eleloloiereyete mals 5,687.7 244.36 
et | (Oriel eras lh oa AgadeendnnecoconpdododoceorocAnBodtoToeScun bucocobncudss 6,745.7 249.27 
AOD NO VOM BOND OISIS aq <niects sls aleleinie elaine eles (ee eine elele ate rteiararatoteietetate tn ciao Risatels clan 6,931.6 269.10 
1097 | KOCEGDEL 23. 1808.\s antlers me solace cieies cwleracte sinlaie ss een aiele ctslera sions eee paern 5,820.3 216.05 
OSM BNO VOUIDIOL 29511 SOP races eleiaie letalelatalalere aisvoiuiavalaletel-Teleraleiaieteinisletofatstelsteretstersietars tare) statels 8.135 3 327.69 
OGM EP OCOM HELIS pl OOS ouye site rete sstefelote oie erase iovee am toletaratetslerafererals efosetelal eiatalatatcterotalc\etets | 8,208.9 305.21 


The experiment began December 28. Preliminary feeding period to January 4. The 
first feeding period from January 4 to February 8. Intervening week February 8 to 
February 15. Second feeding period from February 15 to March 22 inclusive. 

The following table gives the numbers of the cows selected for each group and their 
weights at the beginning of the test, December 28, February 8 and March 22: 


Weights of cows. 


Group I. | - Group II. 
Pulp, first period. Pulp, second period. 
Number, f - ¥ Number. . 
| Dec. 28— | Feb. 8— | Mar. 22— Dec. 28— | Feb.8— | Mar. 22— 
pounds. pounds. pounds. pounds. pounds. pounds. 
{ 
eee ee | 
7, ie ee 1,120 1,147 TTPO asso qopspopncoar 1,236 1,132 1,215 
OG ierels'e 65004. sien 1,269 1,359 TESTO) | LOD kore alcieleie.cleiivinrs 853 870 906 
BB... 2. see eee 803 833 828 QB rie pains vaeieieia's 1,010 981 965 
ULE POG a ODOR REe 915 975 ZO LOG sehen els(aistsistsicteis 958 993 1,020 
Totals...-.. | 4,107 4,314 4,297 | Totals ...... 4,057 3,976 4,106 
| | 


These records show that Group I gained, when eating pulp, 207 pounds and lost in 
the second period after the pulp was withheld, 17 pounds. Group II also gained in 
weight when eating pulp during the second period of the test,the gain being 130 pounds 
and lost in the first period when no pulp was given 81 pounds. The gross advantage in 
weight therefore due to the pulp was 435 pounds. 

In the next tables are given the amounts of the different kinds of feed consumed by 
the several cows. Group I had pulp for the five weeks, from January 4 to February 8, 
and no pulp from February 15 to March 22. On the other hand, Group II had pulp the 
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second period, and no pulp the first. If the feed consumed by Group I in period one be 
added to the feed eaten by Group II in period two the sum will be the amounts of the 
several feeding stuffs eaten by the cows when receiving pulp, and may be compared with 
the amounts similarly obtained by adding together the amounts consumed by Group I in 
period two and Group II in period one, which are the amounts of the several feeding 
stuffs eaten when no pulp was given. 

The pulp was hauled, at the beginning of the experiment, from Bay City on cars to 
Lansing and thence to the dairy barn on wagons. It was stored in open bins until used, 
It neither froze nor fermented but kept fresh and sweet until eaten. 

The cows ate the pulp greedily except cow 86 which could not be induced to eat a full 
ration of it. 

The hay was mixed clover and timothy, one-fifth clover. It was well cured, bright and 
dustless. 


Feeds consumed, and yields of milk and fat. 


GROUP I. 
Period I, with pulp. Period II, without pulp. 
| l a) | rape acer ney aia mare | RRS TT j 
pow | Pulp— | Hay— | Bran—| Corn—| Milk—| Fat— || Cow | Hay— | Bran—jCorn—j| Milk—| Fat— 
No. ; Ibs. | Ibs. Ibs. Ibs. Ibs. Ibs. No. Ibs. Ibs. Ibs. Ibs. Ibs. 
92 | 1,400 | 423 283 142 |1,091.5| 40.563|; 92| 430 286 144 }1,045.5 | 39.31 
138 | 1,370 | 435 290 145 | 728.1 | 22.83 |) 138 | 536 | 357 179 | 697.9 23.28 
86 613 | 402 269 | 133 872.0 | 33.29 86 445 | 296 148 $19.3 36.06 
97 | 1,240 415 278 137 911.4 31.77 7 458 305 163 824.1 31.62 
| 3 
{ 
Totals.) 4,623} 1,675 | 1,120 557 |3,783.0 | 128 42 || Totals} 1,869 | 1,244 624 |3,386.8 | 130.27 


GROUP II. 
Period II, with pulp. Period I, without pulp. 
= . 
1,210 366 244 122} 801.6 | 29.96 98 399 | 266 133 | 781.1 30.14 
106 | 1,210 374 250 124} 891.1 31.10 106 393 262 131 | 840.0 29.29 
105 | 1,210 559 373 186 | 945.5 36.62 105 568 379. | 189 |1,003.0 38.32 
109 | 1,210 407 72 135 | 887.4 | 33.57 109 420 280 140 | 832.7 80.35 


Totals.| 4,840 | 1,706! 1,139 567 (3,525.6 | 131.25 || Totals; 1,780 | 1,187 593 |3,456.8 | 128.00 


Totals.| 9,463 | 3,381 | 2,259 | 1,124 |7,258.6 eos | Totals| 3,649 | 2,431 | 1,217 |6,843.6 | 258.27 


SOD DEACEIN Diesen cielo ora erns eyes calscieanin cinteaisl« aatigiclas tonciiee ate ie 3,381 | 2,259 | 1,124 


Leaves to offset 9,463 pounds pulp.......:se-ssesvserecepensce 268 172 93 


While the two lots were receiving pulp they ate 9,463 pounds of pulp, 3.381 pounds of 
hay, 2,259 pounds of bran, and 1,124 pounds of corn meal. In an equal period of five 
weeks, when the pulp was withheld, they ate 3,649 pounds of hay, 2,431 pounds of bran, 
1,217 pounds of corn meal. Naturally without pulp they ate more of the dry feed than 
when they had it but, largely perhaps because the cows did not like the hay, they would 
not eat a full ration. Subtracting the hay and grain eaten with the pulp from the 
amount consumed when no pulp was given there remains 268 pounds of hay, 172 pounds 
of bran, and 93 pounds of corn meal to offset the 9,463 pounds of pulp, giving a value of 
64,2 pounds hay, 40.6 pounds of wheat bran, and 22 pounds of corn meal to the ton of 
pulp. The pulp seemed to add nothing to the yield of butter fat. 

Group I gave, in period one, with pulp, 128.42 pounds of butter fat, while in period 


16 
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two, without pulp, the vield was 130.27. Group II, on the other hand, gave 131.25 
pounds of butter fat during the second period, with pulp, and but 128.00 pounds during 
the first period and without pulp. Both groups gave more butter fat in the second period 
than in the first, but when the amounts given with pulp are compared with the yields 
without pulp we find a difference of but one pound and four-tenths, 259.67 pounds of 
butter fat with pulp and 258.27 without it. 

The milk yields tell a rather different story. The two groups when receiving pulp 
yielded 7,258.6 pounds of milk, while, when the pulp was withheld, the yield for the ten 
weeks was but 6,845.6 pounds, a difference of 415 pounds. 


EXPERIENCE OF FARMERS IN FEEDING PULP. 


There are given below several letters from farmers who have had experience in feeding 
pulp to cattle or sheep. They are published here to show, in a general way what the 
farmers who have fed pulp think of its value. The statements made in the letters are not 
claimed to be based upon careful experiment and the station does not vouch for their 
accuracy. The letters as a whole do express the opinions of practical feeders. 


Bay City, Mich., July 31, 1901. 
Director Michigan Experiment Station: 


Dear Sir—I have fed beet pulp to dairy cows for two winters. During the last cam- 
paign of the factory I fed pulp to an average of 55 cows, registered Jerseys, the milk of 
the herd being sold to regular customers in Bay City. The pulp was hauled fresh from 
the factory each day, or at short intervals, and fed unfermented. The cows without 
exception ate the pulp readily from the start. 

I used the pulp as substitute for corn ensilage. The cows had been receiving two 
feedings per day of corn silage, with hay and grain. After beginning with the pulp the 
hay and grain remained practically the same, and one feed per day of pulp was sub- 
stituted for one feed of the silage. Unfortunately, at the time the changes in the feeding 
were made I was building a new barn, and the frequent changes in the stalls of the cows 
made it impossible to continue our regular records of the yields of each individual cow. 
I cannot, therefore, give a definite statement as to the influence of the feeding of pulp 
on the quality of the milk or its quantity farther than to say that no shrinkage in the 
yield of the herd as a whole seemed to follow the change from silage to pulp nor was 
there an apparent increase when the change was made back again to silage. 

In the winter of 1899-1900 I also fed considerable quantities of beet pulp. While 
there was no bad effect from the feeding of pulp from unfrozen beets, I noticed & tendency 
to bloating and to bowel disorders as soon as I attempted to feed stored pulp from 
frozen beets. 

Yours respectfully, 
T. F. MARSTON, 
President State Board of Agriculture. 


Alma, Mich., August, 1901. 
Director C. D. Smith: 


Dear Sir—Through last winter I fed five cows and twenty-five sheep with beet pulp. 

I fed the twenty-five sheep four bundles of fodder daily, and no grain until grass 
started, when I gave them a panful of corn each day. In addition, the sheep ate two 
bushels per day of the pulp. The sheep did splendidly all winter, were strong and 
healthy, but I do not think the lambs are quite as good. 

To the cows, I gave cornstalks, mixed hay, timothy and clover, and the usual quantity 
of grain. They had daily about a bushel and a half each of beet pulp. This pulp they ate 
readily. It kept the coats sleek, and the cows kept up their flow of milk far better than 
they would have done without it. I am sure that the pulp saved me one-half of the 
coarse fodder. 

Yours respectfully, 
BYRON NEVINS. 
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Alma, Mich., 1901. 
Director C, D. Smith, Agricultural College, Michigan: 

Dear Sir—I have fed beet pulp two winters. In the first campaign I fed it to 22 
head of cattle, some of them dairy cows. These cows, most of them, came in milk in late 
January. We kept somewhat careful account of our butter sales, and I am justified in 
reporting that our cows did as well through the months of February and March as they 
did when on grass in June. With the pulp I fed cornstalks, and corn, but no hay. We 
fed about as much of the rough fodder as we would have fed without pulp, and added 
the latter to the regular ration. 

I had fourteen yearlings, to which I gave pulp three times daily without grain, but 
using cornstalks as a roughage. In March I added some corn for the grain ration. This 
young stock did splendidly through the winter, and were turned off in June. 

Late in the spring I fed some pulp that was sour, but noticed that when the water 
was well drained from it the cattle liked it, and it did not act badly upon their bowels. 

Again, in the second winter, 1 fed our milk cows cornstalks and pulp, with the very 
best of results. Again the cows did as well in the winter as they did in the summer. I 
fed four calves three bushels of pulp daily, and three bundles of cornstalks with no grain 
and no hay. These calves were a year old in April, except one, which was a year old in 
February. They grew right along so well that I sold the two steer calves in April for 
forty dollars. They were all very sleek and fat. I believe that beet pulp saves one-third 
of the coarse fodder, and keeps the stock in good growing condition or maintains the 
milk flow from the cows. 

Yours respectfully, 
FRED CHURCH. 


Kalamazoo, Sept. 16, 1901. 
Mr, C. D. Smith, Agricultural College, Michigan: 


Dear Sir—The first year our sugar beet factory operated, I commenced to feed pulp 
as soon as I could get it, following it up the whole winter or as late in the spring as 
the pulp continued to be good, using from the waste pile we accumulated at the factory, 
cutting through the cap and frozen pulp which acted as a silo. We had most excellent 
results, finding it equal to cut green corn and roots. Of course we fed simultaneously 
bran and other milk making foods, with hay. We saved our ensilage that year until the 
pulp got bad and to feed during the dry spell which we usually have in August. The 
experiment was eminently satisfactory and I consider the pulp equal in every way to 
the very best ensilage. Last winter, we fed again in the same manner, as soon as the 
factory was in operation and did not store any away, expecting to continue feeding out 
of the waste pile as we did the year before, but discovered that the spent lime had been 
run into the waste pile and we were afraid to use the pulp and it was a very great dis- 
appointment to us, so much so, that I have taken such steps as will keep the spent lime 
from being run into the pulp this year. 

My recollection is that we commenced to feed one-half a bushel of pulp a day and 
increased it gradually until my cows were eating one bushel a day, but at that point 
they seemed to get tired of it and the effect on their bowels was bad, and we dropped 
back to about a half a bushel a day and there we remained all winter. We fed the usual 
amount of grain ration, about eight pounds of bran and gluten meal, but got an increased 
flow of milk over our previous winter when we were feeding the same grain ration and 
ensilage. 

1 thought from the results the beet pulp assisted to assimilate the food to an unusual 
degree. My cows are Jerseys. 

Yours very truly, 
D. D. STREETER. 


Bay City, Mich., August 2, 1901. 
C. D. Smith, Esq., Agricultural College, Michigan: 

Dear Sir—We used pulp as feed during the winter of 1900 and 1901, and consider it 
good feed for young cattle, milch cows and sheep, and expect to winter one hundred head 
of cattle on pulp this coming winter. 

The only disadvantage we find in using it in cold weather is in its freezing which makes 
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it difficult to feed, but we are now building a large silo which will hold several car loads 
of pulp and think we can keep it without freezing. 

Have seen young cattle wintered on pulp and straw that came out in good condition, 
and think when farmers learn the benefits derived from its use they will not do without 
it as there is no doubt about its feeding qualities. 

Yours truly, 
P. C. SMITH. 


Woodmere, Mich., Sept. 14, 1901. 
Mr. ©. D. Smith: 


Dear Sir—In regard to the feeding quality of beet pulp, I can say that my cows were 
very healthy and relished it very much. They produced a large quantity of milk. I find 
that I have saved a good percentage of hay, feeding as high as two and a half bushels 
per day of pulp to each cow. I recommend it asa good milk producer. 

Yours respectfully, 
HENRY HOTCHKISS. 


South Bend, Ind., Sept. 12, 1901. 
Mr. C. D. Smith: 


Dear Sir—My experience in feeding pulp is limited, as I had not a satisfactory equip- 
ment for preserving it. 1 have fed it in different ways, but have made no official test. 
I believe it to be a good feed. I could notice an increase in the milk on feeding pulp, 
and a decrease on its removal. I have fed it from November until March, but to milk 
cows only. It seems to be especially valuable for those who have not a silo, filled with 
corn silage, as I have, as it is a succulent food, a good tonic, and beneficial if properly 
cared for. 

My method is as follows: Receive the pulp fresh from the factory, silo it where the 
liquid in it can be held, salt it lightly, silo it with ground corn, oats, bran, gluten or 
any by-product which the feeder may have by placing a layer of each alternately. I 
have fed the material thus siloed in December late in March as fresh and good as at first. 

Yours truly, 
J. A. JACKSON, R. R. No. 3. 


St. Louis, Mich., August 12, 1901. 
Prof. C. D. Smiith, Michigan Agricultural College: 


Dear Sir—Yours of the third received. I fed six steers last winter on beet pulp and 
cornstalks exclusively. I sold these steers the fore part of the winter to be delivered 
April 1, and intended to feed meal with pulp the last two months, but they were doing 
so well I thought I would ‘carry the experiment to a finish without feeding grain. We 
were unable to get pulp after the middle of February, and not having enough on hand 
to feed until the first of April, I told the buyer I would deliver them any time. He came 
to look at them the next day and was so well pleased with their condition that he took 
them at once. They were shipped March 6. 

J have fed pulp three winters, and am well pleased with it, and am sure that I ean 
winter in better shape on the same amount of coarse feed ten head with pulp than five 
head without. 

Yours respectfully, 
L D. SUYDAN. 


Vicksburg, Mich., August 29, 1901. 
Mr. C. D. Smith: 


Dear Sir—In reply to yours of the 12th I would say that I have fed beet pulp for two 
winters, and like it very much. A year ago last winter I fed it to fifty-six head of steers, 
commencing about the first of December. I mixed meal with it. I weighed a few of the 
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steers the 30th of each month. They made an average gain of seventy pounds a month 
until the pulp was all gone, which was the last of February. The next month we 
increased the meal a quarter, and they only gained 49 pounds on the average. 

Last winter I fed it all winter, and up to May. I fed 20 cows and 10 steers, feeding 
all the pulp they would eat, with meal. My steers did well, but I did not weigh them to 
see how much they gained. I did not grain very heavy, one basket of broken corn going 
to 10 head twice a day. I believe the pulp to be splendid for cows, as it keeps them in 
a thriving condition. When I started to feed it in November I was milking twelve cows 
and the third day they had gained 76 pounds in their milk. I fed nearly or quite 250 
tons last winter, and never had my cattle do as well. 

Yours truly, 
W. R. SOUTHWORTH. 


Alma, Mich., August 6, 1901. 
Mr, C, D. Smith: 


Dear Sir—Yours at hand. In regard to pulp I feed from one to two bushels to a cow 
at a feed, with no grain. I get a good flow of milk. I think it is all right. In com- 
mencing to feed it it is sometimes necessary to mix it with bran, as some cows do not 
take to it readily. 

Yours respectfully, 
P. N. GRANGER. 


Director C. D. Smith: 


Dear Sir—To forty-five steers which I was carrying through the winter last winter I 
fed three cubic yards daily of beet pulp. The steers were fed during December, January 
and February. They were fed fodder corn, stalks and all, that would go about thirty- 
five bushels of ears to the acre. While no weights were taken, the steers showed by 
their general appearance that they were growing rapidly and doing finely. I noted in 
the spring, however, that when the pulp was removed the steers did not look as well as 
they had been doing, nor did they do as well on the grass as if confined to dry fodder 
during the winter. 

Our cows certainly gave at least three to five quarts of milk daily more when fed pulp 
than they did when we could not get it. Moreover, they did not consume anywhere nearly 
as much other coarse fodder. 

To one hundred ewes I gave nothing but pulp through November and December, while 
the ewes were running on a meadow. After the holidays I fed drilled corn, but I am 
sure they did as well on the pulp alone as they did on the corn. I have a hundred and 
thirty lambs from the hundred ewes. The lambs are strong and vigorous, and are 
growing finely. 

Yours truly, 
THOMAS FITZGERALD. 


EXPERIMENTS ELSEWHERE. 


In the Breeders’ Gazette, Chicago, Ills., issue of June 19, 1901, there is given a report 
of an experiment carried on by R. M. Allen, of the Standard Cattle Company, Ames, 
Neb., with beet pulp as a food for fattening sheep. The experiment was on so large a 
scale and was carried on with so much care that the essential facts are here given to 
show what has been done with pulp by the practical feeder in Nebraska. The report is 
taken from the journal mentioned, pages 1139 and 1140. 

Mr. Allen writes: “The past winter, we fed on pulp 30,000 sheep, which were fed 
regularly from the beginning to the end. This is the only thorough experiment we have 
made in pulp feeding, and I send you herewith some figures showing actual results. 
These are figures of averages and include all classes of sheep. The heaviest wethers sold 
averaged 135 pounds, the heaviest lambs 100 pounds, at market. Some of the sheep sold 
on the Omaha market killed out 52 per cent of dressed mutton, and I am inclined to 
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think that the percentage improved after-that. Some individual sheep killed at Ames 
dressed upwards of 56.8 per cent. 

“We have not, even to the largest sheep, fed to exceed eleven pounds of pulp per head 
a day at any time, and our maximum average feed was ten pounds a day. We are 
inclined to think that this is too large a feed of pulp to grown sheep, and that seven 
or eight pounds is rather more than should be fed to lambs. At first the effect of a 
heavy pulp feed is not perceptible, but after a while it is extremely diuretic in its effect, 
and we thought produced a malady from which a number of sheep died. We regarded 
seven pounds of pulp per day to lambs and ten pounds to sheep a maximum beyond 
which it is not safe to go, and concluded that it would be better to feed rather less pulp 
another year. Here are the figures: Z 


Numbers and weight of sheep sold. 


] 
- Weight p 
| Number. wie S of wool. fon Z 
4 Lbs. Be 
WVethersscce on iene canart BOE ASE TAA SO Ee 17,903 | 2,046,546 54,741 | 2,101,287 
Bey TRE caste SAS OM, alee Bi aes Se AS eee aan nett 3,646 387,350 574 387,924 
HELIN DS eee a eae nee aotearoa eee demesauaghe 8,528 698,194 39, 662 737 , 856 
SEO AISs Sewers cis > eacse ccsisieies snails ieee na sseesew cetera 30,077 | 3,132,096 | 94,977 | 3,227,067 
Average weights received and sold and gain. 
Weight Weight A 
' received. | when sold. pie: 
| Lbs. Lbs. ee 
| 
BOVE ENON Feats tetstaaiera, cccha ju tote te lotetetsteras a aNete apatn ofalcletatareleata \otsyale! oteleyalatete’e diictelelea ar tateate 94 117 25 
LUM El noo otcdin cand 4 obisdaacn bon anced ddanpnacDopondedo Oued adboauedosenae acne 85 106 21 
| POT be Apo HS coe pp neb sod Sonne can Gngoohcunceon sedeoradonqasnoerooage baxar 58 86.5 28.5 
PAST LUN IVE CUD ita eictale’ siete eistelalorellatelsiotoreteeielsiereisiciniclelasaiaiete eitaisieteiwietersteraicrarcternas 82 107 25 


“The wethers were fed 150 days, the lambs were on feed 158 days, the ewes were on 
feed 126 days, so the average feeding period of all the sheep was 147 days. 

“Number of sheep received, 31,048; number shipped, 30,077; sold at Ames, 35; on 
hand, 44; died, 892; total, 31,048. Per cent of deaths was 2.87. Total grain fed was 
4,775,084 pounds; hay fed, 7,871,000 pounds; grain per head, 155 pounds; hay per head, 
255.5 pounds. The total pulp fed was 11,971 tons. Average grain per head per day was 
1.054 pounds; average hay per head per day, 1.73 pounds; average cost per head was 
$1.7728; cost per pound of gain, 7.9 cents.” 

At the Cornell Experiment Station an experiment was conducted with two lots of 
milch cows to study the value of beet pulp, in 1898, and repeated in 1899. The conclu- 
sions from the experiments are thus stated by the authors of the bulletin, Prof, H. H. 
Wing and Leroy Anderson: 


‘““CONCLUSIONS. 


“The cows, as a rule, ate beet pulp readily and consumed from 50 to 100 pounds per 
day, according to size, in addition to the usual feed of eight pounds of grain and six 
to twelve pounds of hay. 


“The dry matter in beet pulp proved to be of equal value, pound for pound, with the 
dry matter in corn silage. 

“The milk producing value of beet pulp as it comes from the beet sugar factory is 
about one-half that of corn silage. 


“Beet pulp is especially valuable as a succulent food, and where no other such food 
is obtainable it may prove of greater comparative value than is given above.” 
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REPORT OF SOUTH HAVEN SUB-STATION FOR 1901. 


S. H. FULTON. 


Prof. L. R. Taft, Horticulturist: 

Sir—The following report upon the work of the South Haven sub-station for the 
year 1901 is herewith submitted: 

The past season has been somewhat unfavorable for fruit. and the crop on the Station 
grounds has been lighter than for several years past. All kinds of fruit except the 
apple bloomed very full, but the set of fruit was light, probably due to cold wet 
weather during the blooming period. On the night of May 14, about one week after 
most kinds of fruit had come into blossom, a hard frost occurred which did consider- 
able damage, particularly to currants, cherries and plums. Peaches yielded better than 
any other kind of fruit except the quince and the fruit was quite free from rot. Apples 
and pears were light in the case of most varieties, and the fruit was considerably 
damaged by the late brood of codling moth, in spite of the several sprayings made. 
Plums failed alniost completely, and cherries were very light except for a few sour 
varieties which bore full or very nearly full crops. Grapes were rather light, but the 
fruit was of fine quality and unusually free from injury by insects or fungi. Small 
fruits, particularly raspberries and blackberries, suffered from the effects of very dry 
weather prior to and during the ripening period. 

Results obtained by spraying were quite satisfactory, except in the control of the 
codling moth. These insects were very numerous and the second brood did considerable 
damage to late pears and apples. Leaf curl of the peach hardly made its appearance 
and grapes were very free from mildew. Arsenite of lime was again used in place of 
Paris green. 

On the following pages tabulations of all varieties in fruiting this season are given, 
but general notes upon a large number of varieties are omitted, because of the unsatis- 
factory showing made. In the case of a number of kinds of fruit, descriptions of 
varieties which are considered most reliable and valuable for home and market purposes 
are appended in short lists to the more general notes given. 


RASPBERRIES. 


Raspberries failed to do well this season, owing to very dry weather prior to and 
during the fruiting season. Not only was the crop shortened, but the fruit was much 
smaller and of poorer quality than usual. The variety test proved so unsatisfactory 
under these conditions that descriptive notes upon all or nearly all kinds of fruiting, 
as given in former reports, will be omitted. However, with a view of aiding those 
desirous of securing information regarding the best varieties of raspberries to plant, 
descriptions of a number of the most reliable and profitable varieties for home and 
market purposes are given below. The accompanying tabulation is a list of all varieties 
in fruiting upon the Station grounds and a record of the behavior of each for the 
current year. The list is not materially different from that of last year. Several of 
the newer varieties as Coutant, Worthy, Egyptian and Brilliant are upon trial, but 
have not yet fruited. 


RED VARIETIES. 


Miller.—This is one of the first varieties to ripen and for some localities in Michigan 
it is the best of the early kinds. The plants are upright, moderately vigorous and 
usually quite productive. The fruit is roundish, slightly oblate, of good quality, sweet 
and pleasant, and is borne in quite large, rather compact clusters. 

Marlboro.—The best early variety for this section. Plant vigorous and productive. 
Fruit large, firm, roundish conical, mild, sweet, of quite good quality. Fruits over a 
long season. 
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TABULATION OF RASPBERRIES, 1901. 


ABBREVIATIONS: c, conical; 0, oblate; ob, oblong; r, roundish; p, pubescent; b, blackish; pu, 


purplish; r, red; y 


, yellow. 
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Cuthbert.—An old well-known variety and ordinarily the most reliable and profitable 


red raspberry grown. 
sprightly, vinous flavor. 


productive. 


showing year after year as the Cuthbert. 
Golden Queen.—A golden-yellow variety belonging to the same species as the red 


8; 


The fruit is large, conical, attractive in appearance, and of a 
The plants are upright, slightly spreadin 
No other red raspberry in the Station collection has made so good a 


vigorous and very 
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sorts. Very similar to Cuthbert in growth of plant, and in shape and size of fruit. 
This berry is of very good quality and for home use it is considered desirable. Should 
not be planted for market. 


BLACK CAPS. 


Eureka.—One of the most profitable early varieties in the Station collection. The 
plants are moderately vigorous and stand drouth well. The fruit is large and of good 
quality. Holds out well in size to close of season. 

Kansas.—An early variety largely planted for commercial purposes. The plants 
are strong and vigorous. The fruit is of medium size, roundish oblate, and is borne in 
large compact clusters. Sometimes inclined to run small toward the close of the 
season, particularly if the weather is dry. 

Conrath.—A bushy, vigorous grower, quite productive of large, roundish berries, 
which have quite good quality, although a trifle sour. A profitable variety, ripening a 
few days in advance of Gregg. 

Gregg.—Medium to late; grown largely for market. The fruit is large, blue-black in 
color, of good quality. Plants upright, strong and vigorous, but not fully hardy. One 
of the most profitable kinds grown. 

Cumberland.—A new variety highly recommended and already widely disseminated. 
The plants are stocky, vigorous and productive. The fruit is very large, roundish 
conical, firm, of very good quality. Ripens with the later varieties and continues in 
fruiting over a long season. The Cumberland has borne three successive crops upon the 
Station grounds and it appears, in all respects, worthy of the high praise it has been 
given. 


PURPLE CAPS. 


Columbian.—The best of the hybrid or purple cane class. Particularly valuable for 
culinary purposes. The plants are very strong, vigorous and productive. Fruit large, 
roundish-conical, borne in large, moderately compact clusters. Profitable for market 
where the quality of the fruit is known. 

Shaffer.—Similar to Columbian in most respects, but not equal to the latter for profit. 
Has the fault of crumbling somewhat in picking, but otherwise it is a good berry. The 
plants have grown vigorously and produce abundantly upon the Station grounds. 


BLACKBERRIES. 


The early varieties of blackberries were considerably affected by the drouth, but 
rains occurred in time to save the later kinds and some very fine late berries were 
secured. Early King was the most productive of the early varieties, but the berries 
were smaller than usual because of the dry weather. Ohmer made the best showing 
among the late kinds. Wallace, which has proven one of the best and most profitable 
varieties on trial, again bore some very fine fruit, but the crop was not so large as 
usual, The varieties in fruiting were the same as those described in the report of last 
year. Below are given descriptions of varieties which are particularly desirable for the 
home and market. 


NOTES ON VARIETIES. 


Early Harvest.—This variety is largely grown for early market. The plants are 
upright growers and usually quite vigorous although somewhat tender. The fruit is 
of medium size, oblong, of good quality. 

Early King.—A good early variety, frequently excelling Early Harvest upon the 
Station grounds. The plants are erect, moderately vigorous and usually quite productive. 
The fruit is ovate, irregular in shape, of good quality and pleasant vinous flavor. 

Eldorado.—A new variety, resembling Snyder in leaf and habit of growth. The fruit 
is above medium in size, oblong-conical in shape, and of a vinous, pleasant flavor. In 
some respects this variety seems to be slightly superior to the old Snyder. Upon the 
Station grounds the yield during the past three years has once or twice excelled that 
of the Snyder, and the size of the fruit has been a little larger. 

Kittatinny.—A large, attractive berry, of good quality. The plants are vigorous, 
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fairly hardy, and usually quite productive. Although in some localities this variety 
seems especially liable to the attack of red rust, it is in most respects a desirable 
variety to plant. 

Minnewaska.—A strong grower, quite productive of berries of large size and good 
quality. A few days later than Snyder in time of ripening, Although slightly lacking 
in hardiness, it is usually considered a valuable variety for general planting. 

Ohmer.—One of the best of the late blackberries. This summer, Ohmer surpassed 
all other varieties of its season in productiveness, size and quality of fruit. The plants 
are spreading, rather slender growers, sometimes slightly lacking in productiveness. 

Snyder.—An old, well-known variety, more extensively grown than any other kind. 
Its points of superiority are hardiness, vigor and productiveness. In planting for 
market purposes, Snyder is a good variety to rely on for the bulk of the crop. 

Wallace.——This large, attractive berry has made an excellent showing upon the 
Station grounds. Last season it proved the most profitable berry in the Station collec- 
tion. This season the fruit was very fine, but the crop was not quite so large as could 
be desired. The plants are upright, stocky and very vigorous. This variety comes from 
Wisconsin and does not appear to be very widely disseminated. 

Wilson.—A profitable market variety, ripening slightly in advance of Snyder. Plants 
moderately vigorous, inclined to be tender. The berries are of large size, irregular, 
oblong in shape and of fair to good quality. 


TABULATION OF BLACKBERRIES, 1901. 


ABBREVIATIONS: i, irregular; 0, oblong; ov, ovate; r, roundish; b, black. 
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CURRANTS. 


The currant crop this season was cut short by a hard frost on the night of May 14. 
The frost occurred about one week after most varieties bloomed. No variety bore a full 
crop, and in the case of all kinds the bunches were loose and scraggly. Descriptive notes 
upon the further behavior of the various kinds upon trial are therefore omitted and in 
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their stead are given descriptions of a number of varieties upon trial which have 
proven reliable and valuable, with slight exceptions, year after year. These varieties 
are recommended for general cultivation. 


NOTES ON VARIETIES. 


London.—One of the most profitable market varieties grown. The plants are tall, 
upright, slightly spreading and very productive. The berries, which are of good size, 
are borne in medium to long compact clusters. The quality of the fruit is not high. 

Versaillaise——A good home and market variety. The plants are fairly vigorous and 
quite productive. Berries above medium in size and of good quality; clusters long and 
compact. 

Victoria.—An old variety largely grown for market. The plants are clean, thrifty 
growers, with thick, leafy foliage. Berries of good quality, but rather small; clusters 
medium to long, moderately compact. This season Victoria excelled all other varieties 
in productiveness and in compactness of bunch. 

White Dutch.—A white currant of best quality. Valuable for home use only. Plants 
tall, vigorous and very productive. Berries large; clusters moderately large and 
compact. 

Wilder.—This variety is of the Cherry type, but a better grower than Cherry, more 
productive and less subject to the attack of the twig borer. Plants tall, vigorous, 
uprigh, slightly spreading. Bunches large, long and compact; Berries large, of good 
quality. Yields more fruit than Cherry or Fay. 


TABULATION OF CURRANTS, 1901. 


ABBREVIATIONS: Form—r, roundish. Color—b, black; r, red; w, white. Use—d, dessert; k, kitchen; 
m, market. 
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GOOSEBERRIES. 


With the exception of a few English varieties, gooseberries did as well as usual this 
season. Champion, Chautauqua, Lancashire and Orange were the most productive of 
the English varieties. Chautauqua made the best showing of any of the varieties of 
this class. Among the American kinds Downing, Pearl and Red Jacket gave the 
largest yield. Pearl and Red Jacket are promising new varieties. This season they 
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bore fruit a little larger than that of the Downing, but were a trifle less productive. 
The plants of these two varieties do not quite equal Downing in vigor. 

Liver of sulphur, one ounce to three gallons of water, was again used, as for several 
seasons past, for the prevention of mildew, which is especially liable to attack the 
English varieties. The first application was made May 1, and was followed by others 
at intervals of ten days until the fruit ripened. The disease appeared in June, but 
only to a slight extent, upon two or three English varieties. 


ENGLISH VARIETIES. 


Apex.—This variety has usually done well upon the Station grounds. The plant is a 
good grower and quite productive. Berries large, greenish-yellow, of good quality. 

Champion.—A good, thrifty grower and quite productive, but the berries are usually 
quite small and rather sour. This season the fruit was larger and of better quality 
then formerly. The berries are greenish-yellow in color. 

Industry—A well-known variety. Quite subject to mildew. Lacks vigor and pro- 
ductiveness. Turns red when ripe, which is an objection to it for market purposes. 

Orange.—Desirable for home use but of no value for market. The tallest, strongest 
grower on trial. The fruit is small, yellowish, thin-skinned, of best quality. Fine for 
culinary purposes, because of thin skin and high quality. 

Triumph.—Plant vigorous and moderately productive. Fruit large, greenish-yellow, 
of good appearance. This variety is very similar to Columbus. 


AMERICAN VARIETIES. 


Houghton.—An old variety once considerably grown for market, but now almost 
entirely replaced by larger kinds. Plant strong, vigorous and moderately productive. 
The fruit is of very good quality, but quite small. 

Pale Red.—A small reddish-green variety of very good quality. The plants are 
vigorous, but only moderately productive. Undesirable because of the small size 
of the fruit. 

Smith.—A shy bearer, and a poor, weak grower. Drops its foliage badly in mid- 
summer. Berries oval, green, of medium size and good quality. Not valuable. 

Tree.—The plant is a strong, vigorous grower, but a poor bearer and the fruit is 
quite small. A failure here. 


BEST VARIETIES FOR HOME AND MARKET. 


Chautauqua (English).—This variety annually makes the best showing of any variety 
of its class on trial. This season the plants were loaded with large, perfect berries, 
free from mildew. The fruit is greenish-yellow in color, and quite attractive in 
appearance. 

Columbus (English),—A good grower and usually quite productive. The berries are 
large, yellowish-green, of very good quality. Although more susceptible to mildew 
than some other of the English kinds, this variety gives very satisfactory results if 
properly cared for. 

Downing (American).—An old, well-known variety, largely grown for market pur- 
poses. Unsurpassed by any of the newer American kinds. The plants are very vigorous 
and productive. Berries medium to large, greenish-yellow, of good quality. If other 
‘kinds are set, this variety should at least be planted for the bulk of the crop. 

Keepsake (English) _—Unsurpassed by any variety on trial for size of fruit. Single 
specimens sometimes weigh one-half ounce. Plant a medium grower, quite productive. 
Fruit yellowish-green, of good quality. While this variety does not always give 
uniformly good results, its ‘behavior is usually very satisfactory. 

Lancashire (English ).—A vigorous grower and very productive. Berries large and 
of good quality. The fruit should not be left too long upon the plants, as it turns red 
when ripe. One of the best except for color. 

Pearl (American).—Similar to Downing in fruit, but the plants are not quite so 
vigorous as that variety. This season Pearl did not quite equal Downing in productive- 
ness, but made a very good showing. 

Red Jacket (American) .—The most promising new variety on trial. Fruit averages 
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a little larger than Downing, but otherwise is similar to that variety in appearance. 

This variety seems fully equal, if not superior, to Downing in all respects except plant 

growth. The latter is somewhat more vigorous, making a larger, stronger plant. 
TABULATION OF GOOSEBERRIES, 1901. 


Key: Form—1, long; 0, oval; r, round. Color—g, green; r, red; w, white; y, yellow. 


DADMDAS SMANS SCMCOS 
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CHERRIES. 


Only a few varieties of cherries fruited this season, and, among the kinds which bore, 
only four or five produced full crops. The bloom was very profuse and the prospects 
for a crop in early May never appeared better, but owing to cold, wet weather and the. 
frost of May 14, the set of fruit was very light. It is interesting to note, in the record 
of productiveness in the accompanying tabulation, that Northwest, Ostheimer, Suda and 
Wragg, dark-red cherries of the English Morello type, were the only kinds which bore 
full crops. Montmorency, Weir No. 2 and Richmond stand next in productiveness in the 
order named. The sweet cherries failed almost completely, so far as yield is concerned. 
Among the Dukes, Montrueil made much the best showing. Below are given descrip- 
tions of varieties which have proven satisfactory upon the Station grounds, and which 
are considered desirable either for the home or commercial orchard. 


MORELLOS. 


Richmond.—This variety is vigorous, very hardy and an abundant bearer. Makes a 
much better tree than Dyehouse. The fruit is roundish heart-shaped, dark scarlet in 
color, acid, juicy, rather soft, of fair quality. One of the most profitable kinds for early 
market. 

Montmorency.—The best of all the sour cherries in the Station collection. Tree 
upright, with roundish head, vigorous and very productive. The fruit is large, roundish, 
crimson in color; stem one and one-half inches long; flavor vinous, sprightly, pleasant; 
texture tender. Particularly valuable for market purposes. Ripens soon after 
Richmond. 

Wragg.—A late, dark-red cherry, very similar to English Morello. The tree is rather 
dwarfish with spreading. roundish head and is an abundant, annual bearer. The fruit 
is roundish heart-shaped: stem one and one-half inches long; color dark crimson; flesh 
and juice dark red; flavor acid, slightly astringent; texture firm. Valuable for late 
market. 
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DUKES. 


A number of varieties of this group bear fruit of large size and fine quality, but all 
but two or three are so unproductive that they cannot be recommended for general 


planting. 


Carnation.—A vigorous, upright, slightly spreading grower, usually quite productive. 


The fruit is large, “dark red, of very good quality. 


Stands next to Montrueil for productiveness. 
Montrueil.—This is the most valuable Duke on trial. 


ing, vigo 


rous grower 


, and an abundant bearer. 


Season late June, or early July. 


The tree is an upright, spread- 


The fruit is roundish heart-shaped; stem 


one and one-half to two mehes long; color dark red, approaching black when fully 
ripe; flavor subacid, very pleasant; texture tender, flesh and juice dark red; quality 


very good. Ripens over a long season; first fruits mature early in July. Unsurpassed 
for culinary purposes. This variety was received from Stark Bros. in 1891. It seems 
to be but little known. 
TABULATION OF CHERRIES, 1901. 
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sed HEARTS AND BIGARREAUS 


Wood.—One of the best early varieties. Tree upright, spreading, moderately vigorous, 
quite productive. Fruit medium in size; color yellow, shaded with red; texture tender, 
quality very good. Valuable for home planting. 


Yellow Spanish.—A large heart-shaped cherry, whitish-yellow, shaded with red, of 


very good quality. Tree vigorous and very productive. Well known. One of the 
best of the sweet cherries. Season late June and early July, 
Napoleon.—An upright, spreading grower and an abundant bearer. Fruit very 


large, light yellow, handsomely shaded with br ight, deep red; flavor sweet, excellent ; 
texture very firm. Valuable both for home use and market. 

Tartarian.—A close-headed, upright grower, and under ordinary conditions a regular, 
abundant bearer. Fruit large, heart- -shaped ; color black; texture half-tender, juicy ; 
quality best. This variety does not show discoloration owing to the dark color of the 
fruit and is excellent for shipping purposes. One of the most profitable market 
varieties grown. 
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Windsor.—This variety was introduced from Canada a few years since and is now 
recognized as a very valuable cherry for market. The tree is upright, spreading, 
vigorous and a good bearer. Fruit large, heart-shaped; color dark red; quality very 
good. 


PEACHES. 


The peach made a better showing upon the Station grounds this season than almost 
any other kind of fruit on trial. Quite a large proportion of the varieties of bearing 
age bore full crops, and the fruit was very free from rot. This fall after the fruit had 
ripened a block of trees containing quite a number of the older, well-tested varieties 
was removed to make room for the subsequent planting of new kinds. The demand for 
space in the orchard is greater in the case of the peach than almost any other kind of 
fruit, because of the large number of new varieties introduced annually. 


NEW VARIETIES. 


Connett, Ford New, Longhurst, Oceana, Triumph and Waddell are new varieties which 
bore well this season. Connett is an attractive white peach, ripening in late August 
or in the season of Lewis. It is a larger, finer looking peach than Lewis, and while 
not so hardy as the later, it bears fully as well under ordinary conditions and is much 
more free from rot. Ford New and Oceana are large, yellow peaches, ripening with 
Engle Mammoth in early September. Both are very fine peaches, but coming as they 
do with Engle Mammoth, the latter a well-known, reliable variety extensively planted 
at the present time is to be preferred. Triumph bore fruit of a little smaller size than 
usual, but otherwise the crop was fully equal to that of last season. It is believed 
this variety may safely be recommended for planting when an early peach is desired, 
and especially for home use or local market. Waddell fruited for the first time this 
season. The tree is a stocky grower and evidently an early bearer, as the fruit pro- 
cured was borne on two-year old trees. The fruit is creamy white, shaded with red, 
of good quality. 

Sneed and Greensboro fruited for the second time this season and neither give any 
more promise of proving valuable than they did last year. Both are white peaches. 
Sneed ripens a few days earlier than Alexander. It is small and quite tender. Greens- 
boro ripens with Early Rivers and is apparently no more desirable for market purposes 
than the latter variety. 


SPRAYING. 


Tests with copper sulphate solution of varying strengths, applied at different times 
for leaf curl, were again made as in former years. The first application was made 
November 23, 1900, with a view of testing the value of fall spraying. Commencing 
early in April trees which were purposely left untreated when the regular spraying 
was done were sprayed one row at a time, at intervals of a week up to the period of 
blossoming. The object of this treatment was to learn more definitely how close to 
the time of blossoming spraying might be done with a certainty of good results. 
With a view of testing the efficacy of a weaker solution of copper sulphate than is 
commonly used, one row of trees was sprayed with one pound of copper sulphate to 
one hundred gallons of water and another with one pound to two hundred gallons. 
The strength of material used in actual practice was one pound of copper sulphate to 
twenty gallons of water. In the case of all tests made, trees of the same varieties 
experimented on were sprayed early with the usual strength of copper sulphate and 
were used as checks. 

The results of these tests are as follows: 

Trees sprayed in southwest block November 23, 1900, showed a little more curl than 
trees sprayed in early spring. In the northeast block of trees, there was no difference 
between fall and spring sprayed trees. 

On trees sprayed April 19, there was no more curl than upon trees sprayed April 12, 
at which time the regular spraying was done. 
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On trees sprayed April 26, there was a little more curl than upon trees sprayed 
April 12. 

Diifees sprayed May 3, showed in the case of some varieties, considerable more curl 
than trees sprayed April 12. 

Trees sprayed early with one pound of copper sulphate to one hundred gallons of 
water showed no more curl than trees sprayed at the same time with one pound of 
copper sulphate to twenty gallons of water. 

Trees sprayed early with one pound of copper sulphate to two hundred gallons of 
water also came through as well as trees sprayed early with the strength used in 
actual practice. 


PRUNING. 


With a view of studying the effects of fall and winter pruning of the peach, single 
trees of about twenty-five varieties were pruned in late fall and early winter. Trees of 
the same varieties were left unpruned until spring to serve as checks. No 
difference could be detected during the season between the fall and winter pruned trees 
and those pruned in the spring, either in the crop or in the trees themselves. However, 
much may depend upon the severity of the winter weather to which the trees are sub- 
jected after being pruned and a test of this kind to be valuable should be carried on for 
several years. 


NOTES ON VARIETIES. 


Albright.—Roundish slightly elongated, creamy white with blush, tender, of good 
quality. Too unproductive to be of value. 

Allen.—Tree upright, vigorous, quite unproductive. Fruit roundish, smooth, yellow, 
free, of large size and good quality. Middle of September. 

American Apricot.—A roundish, smooth, yellow amber peach of good quality, ripening 
in late September. Inclined to be undersized even when well thinned. 

Amelia.—A large attractive white peach ripening in late August and early September. 
Lacks hardiness and productiveness. 

Amsden.—An early white peach representative of the type to which belong Alexander, 
Early Canada, River Bank and others. Varieties of this class are of poor quality, soft 
and perishable, and although found in most of the old orchards, they are but little 
planted at the present time. 

Bequette.—A very large, white peach of the Elberta type. Has made a good record 
here, but ripening as it does with Elberta, the latter is preferred, since it is yellow- 
fleshed. 

Berenice.—A pale yellow peach of large size and good quality, but of poor appear- 
ance. Late September. 

Bickell—A late, white, free stone of medium size and poor quality. Ripens with 
Salway. Not desirable. 

Bonanza.—Large, white, free stone, ripening in October. Inclined to be unproductive. 

Brunson.—Similar to Kalamazoo, although of distinct origin. 

Brown.—A white peach very similar to Lewis. Hardy and productive. Season same 
as Lewis. 

Champion.—Very large, white, handsomely colored, of best quality. Too tender to 
ship well. Makes few fruit buds here and is inclined to be a shy bearer. Early 
September. 

Columbia.—Yellow, peculiarly marked with dull red, of poor quality. Early October. 

Connecticut.—Originated in New England about fifteen years ago. Fruit small, 
yellow fleshed, of good quality. Very unproductive. 

Coolidge—A large, attractive, yellow peach ripening in late September. Tree a 
good grower, but very unproductive. 

Corner.—Resembles the Chili in form and color, but ripens a few days earlier than 
that variety. Flavor similar to that of the Barnard. Not very productive. 

Crosby.—Fruit round, yellow with red cheek, free. Inclined to run small. Tree 
spreading, vigorous and productive. Late September. 

Crothers.—Bore a light crop this season, but has usually been quite productive. Fruit 
medium to large, white with red cheek, firm and of good quality. Originated in Kansas. 
Late September and early October. 

Dennis.—Round, yellow, of good quality. Too small and unattractive to sell well 
along with larger, more highly colored varieties of its season. Middle of September. 


EXPERIMENT STATION BULLETINS. 137 


Ede.—Resembles Elberta in shape, color and flavor, but is not so large. Quite sub- 
ject to leaf curl. Ripens a few days earlier than Elberta. 

Ford New.—A large, roundish, handsome yellow peach of good quality ripening the 
middle of September. Tree is a "good grower and heavy bearer. 

Ford I.—A large, white freestone, ripening about with Lewis. A little larger and 
more attractive than Lewis. Quite free from rot. Tree vigorous and productive. 

Ford IJI.—Fruit large, white, of rather poor quality. Almost too late for this 
climate. 

Ford Red.—Fruit large, oval; color creamy white with blush; texture tender; 
quality good. Resembles Ford I, but ripens a number of days later. 

Foster.—One of the most attractive yellow peaches grown, but unfortunately it is 
tender in bud and a shy bearer. Late August and early September. 

Great Western.—A large, oes clingstone of rather poor quality. Unproductive. 
October. 

Greensboro.—A new peach from Greensboro, N. C. Fruit, medium in size, oval com- 
pressed; color white, delicately blushed with light red. Texture tender. Quality quite 
good. Ripens with Early Rivers and does not appear very promising for the north. 

Husted 101.—A medium to large yellow peach quite irregular in shape and of 
rather unattractive-appearance. Quality very good. A new variety planted in 1895. 
Has borne two good crops. 

Infant Wonder.—Small white peach ripening early in September. Of very poor 
quality. No good here. 

June Rose.—A showy white peach of rather tender texture, ripening in early Septem- 
ber. Tree upright, vigorous and usually quite productive. 

Kallola.—A creamy white peach of large size and good appearance, but of low 
quality. Not valuable. Late September. 

Lorentz.—A large, yellow, oval-shaped peach, ripening with Salway. Lacks pro- 
ductiveness here. 

Lovell.—Fruit large, roundish, compressed; color, yellow with red cheek. Quality 
good. Tree a good grower but an irregular bearer. 

Lovett.—A late ripening, white peach of rather unattractive appearance and low 
quality. Not desirable. 

New Prolific—Fruit medium to large, yellow, of good quality. Ripens with Kala- 
mazoo which variety it closely resembles. 

Oceana.—A promising new variety ripening the middle of September. Fruit large, 
yellow with red cheek, free, of very good quality. Tree grows well and is quite 
productive. { 

Pallas.—Color, white with red blush; form, oval with pointed apex; size, medium; 
quality, fair to good. Of the South China race; origin, Georgia. Early September. 

Red Cheek.—A well known variety grown to some extent ‘for market. Fruit large, 
roundish; color, yellow with bright red cheek; quality, good. Quite subject to leaf 
curl. Late September. 

Rivers.—-A large, white peach, attractive in appearance, but of very tender texture. 
Formerly grown to quite an extent for market, but now rarely planted. 

Smock X.—Ripens a few days in advance of Smock, but otherwise indistinguishable 
from that variety. 

Smock (Hance).—Cannot be distinguished from Smock here. 

Sneed.—New variety from Tennessee. Fruit small, roundish oval; color, creamy 
white with light red cheek; flesh tender, juicy; of fair quality; semi-cling. Ripens a 
few days earlier than Alexander. This variety apparently has little to recommend it 
aside from earliness. 

Stark Heath.—Strongly resembles Heath Cling. Fruit large, white, of fair quality, 
ripening about the middle of October. 

Stevens Rareripe—Grown for market in ‘some sections. Fruit medium to large, 
roundish ovate; color, creamy white with red cheek; flavor, vinous and sprightly. Late 
September. 

Stump.—An old white variety formerly grown for market, but little planted at the 
present time. Tree vigorous but unproductive. Late September. 

Toledo.—Fruit large, roundish; color, creamy white with red cheek; texture quite 
tender; quality good. An irregular bearer and otherwise undesirable. Middle of 
August. 

Toquin.—Origin Toquin, Mich. Fruit yellow, occasionally with a dull red cheek; 
flesh moderately juicy, of good quality. Tree an early and profuse bearer, but fruit is 
inclined to be rather small. 
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TABULATION OF PEACHES, 1901. 


ABBREVIATIONS: Form—c, compressed; 0, oblate; ov, oval; r,round. Color—c, creamy; g, green; 
r, red; w, white; y, yellow. Adhesion—c, cling; f, free; s, semi-cling. Quality, 1-10—1, very poor; 
10, best. Flowers—l, large; m, medium; s,small. Glands—g, globose; r, reniform. 
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PEACHES .—Concluded. 
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Waddell.—A new variety which comes highly recommended. Two year old trees 
fruited on the Station grounds this season. They have made a heavy stocky growth and 
presented an attractive appearance when in fruit. Fruit roundish oblong, creamy white 
with blush; of very good quality. A trifle tender, yet should ship well with careful 
handling. Ripened this season with Lewis, August 29. As the trees get older the season 
of ripening will, no doubt, be a little earlier. Foliage dark green, thrifty, with 
reniform glands. 

Wonderful.—Large, roundish, yellow, of good quality. Unproductive. Early October, 


VARIETIES FOR HOME USE AND MARKET. 


Barnard.—Fruit roundish, inclined to be a trifle small: color yellow nearly covered 
with dark red; flesh rich yellow, moderately juicy of good quality. Excellent for can- 
ning. Particualry desirable for home use, but frequently grown with profit for market. 

Connett (Southern Early).—A large handsome white peach of the North China Group. 
One of the best early varieties in the Station collection. Ripens with Lewis, usually 
larger and more attractive than the latter. Not so hardy as Lewis, but quite free from 
rot to which Lewis is subject. Tree a good grower and quite productive. 

Elberta.—A profitable market variety ripening about the middle of September. Fruit 
large, oval, slightly flattened; color yellow, blushed with red; texture, firm: quality, 
good but not high. Ships well and sells well in market. Should be sprayed to prevent 
leaf curl, to which the variety is subject. 

Engle Mammoth.—Large, roundish, yellow, of very attractive appearance and fine 
quality. Very productive and one of the most valuable market varieties grown. Second 
week in September. 

Gold Drop.—Round, golden yellow, of good quality, hardy and productive to a fault. 
When severely thinned it is one of the most profitable late market varieties. Late 
September and early October. 

Kalamazoo.—One of the most profitable market varieties grown in Michigan. Hardy 
and very productive. Fruit medium to large, yellow, usually with red cheek. Middle 
of September. 


140 STATE BOARD OF AGRICULTURE. 


Lemon Free.—A large greenish-yellow peach ripening about with Smock. Although 
not very attractive in appearance, the quality of the fruit is good and the trees are 
productive. Profitable for market. 

Lewis.—A well-known Michigan seedling. Hardy and very productive. Fruit medium 
in size, white, shaded with red, of fair quality. Extensively grown for market. Late 
August. 

Longhurst.—A new variety supposed to be a seedling of the Chili. Fruit large, oval 
in shape, yellow, shaded with red. Very similar to Chili in appearance, but a little 
larger and more highly colored here. Late September. 

Salway.—One of the best late market peaches grown. Fruit large, yellow, with red 
cheek, fair to very good quality depending on the season. Fairly hardy and usually 
productive. Middle of October. 

Smock.—An old variety well-known and much esteemed for late market. Color green- 
ish-yellow, with a slight blush on exposed surface; quality quite good, but inclined to 
be a little sour. Wood brittle, easily broken by winds. Quite free from leaf curl. Early 
October. 

St. John.—One of the first good yellow peaches to ripen. Tree a good grower, but 
does not make many fruit buds and hence sometimes fruits rather sparsely. Fruit 
large, roundish, yellow, beautifully shaded with red, of good quality. Desirable for 
home use and in many localities profitably grown for market. Late August and early 
September. 

Switzerland.—Medium to large, white, freestone ripening in late September. Quite 
Similar to Stevens’ Rareripe. Tree grows well and bears well. One of the most profitable 
white peaches grown for market. Stands shipment well. 

Triumph.—Fruit medium in size, roundish; color, yellow well overlaid and blotched 
with dark red; flesh sweet juicy, quite good; semi-cling. Tree upright, spreading, vigor- 
ous, quite productive. Although one of the newer kinds, this variety has been quite 
extensively planted and is now well known. It proves better in most respects than the 
old varieties of its season and can safely be recommended for planting where an early 
variety is desired. Middle of August or about two weeks later than Alexander. 


PEARS. 


Quite a number of varieties of pears bore well this season. Ansault, Bartlett, Duchess, 
Howell, Kieffer, Seckel and Winter Nelis were amoung the more productive kinds. The 
later varieties, in particular, were somewhat damaged by the codling moth in spite of 
the several sprayings which were made, but the fruit was quite free from scab. Several 
varieties, among which were Clapp’s Favorite and Idaho, were destroyed by blight. The 
trees were cut back repeatedly, blighted twigs and branches being removed, until it 
became apparent that they could not be saved, whereupon they were dug up and burned. 
Other trees were attacked, but the cutting out of affected branches saved them and the 
disease was finally checked in the orchard. No doubt the attack of blight was induced 
by the heavy growth which the trees made last season owing to the wet weather which 
occurred. 


NOTES ON VARIETIES. 


Ansault.—Ripens just before Sheldon and resembles that variety quite closely in 
appearance. Quality very good; texture tender, buttery and melting. The tree is an 
early, abundant bearer. 

Barry.—California seedling by B. 8. Fox. Tree is a spreading, moderately vigorous 
grower, inclined to be unproductive. The fruit is elongated, pyriform, slightly obtuse; 
color, yellow nearly covered with russet; texture, firm, fine grained; quality, poor. This 
variety is gaining popularity in the state from which it comes, but does not appear to 
be desirable here. 

Bartlett-Seckel—Fruit oblong pyriform; color, light yellow with red cheek, very 
attractive; texture, melting, buttery, slightly eranular ; quality, good. Better than 
Bartlett but lacks the richness and high flavor of the Seckel. Requires further trial. 

Beauty (Summer).—Very strong upright grower, quite unproductive. The fruit is 
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large, obovate, light yellow, occasionally with red cheek. The flesh is coarse, breaking, 
of poor quality. Rots at the core. Not valuable. 

Boussock.—Large, roundish, obovate; skin, yellow netted and clouded with russet; 
flesh, creamy white, buttery, melting; quality good. The tree is an upright, spreading 
grower, only moderately productive here. 

Dearborn.—Small and rather unattractive in appearance; color, light yellow; quality, 
poor. Sometimes rots badly. Not valuable here. August. 

Desportes.—Inclined to rot at the core. Not valuable here. Size medium or a little 
below; color, greenish-yellow, blotched and specked with russet. Quality rather low. 

Drouard.—Fruit large, roundish, pyriform; color, yellow, considerably russeted.- Flesh 
creamy-white, tender, a trifle coarse and granular; flavor sweet and perfumed; quality 
good. Not very productive as yet, but otherwise promising for market. November. 

Early Duchess.—Tree upright, vigorous. Promises to be productive. Resembles 
Duchess in flesh and color, but has a smoother surface. Ripens three weeks earlier. 
Appears to be desirable for early market. 

Edmonds.—Tree upright, slightly spreading, an irregular bearer. Fruit obovate, 
obtuse, pyriform; color pale greenish-yellow, thickly dotted with gray dots; flesh white, 
fine-grained, juicy; quality good. Rather unsatisfactory here. 

Esperen.—Tree upright, spreading, vigorous. Bore a full crop this season but 
ordinarily this variety is unproductive. Fruit medium or a little below, roundish, obtuse 
pyriform; color, light yellow, well covered with cinnamon russet. Quality fair only. 
Subject to blight. Not valuable here. 

Fred Clapp.—Fruit, roundish, inclining to obovate; skin, clear yellow with few 
brownish patches; flesh, whitish-yellow, very juicy; flavor, rich, pleasant; quality very 
good. A productive variety of value for home use and market. 

Gansel-Seckel.—Planted in 1892, thus far rather unproductive. The tree is an upright 
grower with roundish, bushy head. Fruit, roundish oblate, irregular; skin, yellow, well 
overlaid with cinnamon russet; flesh, white, juicy, melting, slightly granular; quality, 
good, not rich and with none of the spicy flavor of the Seckel. Requires further trial. 

Jones.—Fruit, small, obovate, pyriform; color, yellow, russeted; quality, good. The 
tree is an upright grower, only moderately productive. Does not appear very desirable. 
October. 

Kentucky.—A small, greenish-yellow pear of poor quality, ripening in September. 
Unproductive. Worthless here. 

Kraus 41.—Tree upright, slightly spreading, quite unproductive as yet. Fruit, 
medium in size, pyriform; color, yellow; quality, poor. Late August. Appears to be 
undesirable. 

Lawrence.—Fruit, obovate, pyriform; skin, yellow, slightly russeted; flesh, whitish, 
juicy, melting; quality, very good. Grown to some extent for market. October to 
December. 

Longworth.—Fruit, medium, obovate, turbinate; color, light waxen yellow with many 
small russet dots, quality, poor; texture, firm, breaking, coarse and granular. Tree is an 
upright, vigorous grower. Worthless here. 

Millett.—Tree upright, vigorous, quite productive; fruit, large, obtuse, pyriform; color, 
greenish-yellow, blotched with russet; texture, firm, breaking; quality, fair only. Fit 
for eating in November. Will keep all winter. Does not appear very desirable. 

Mount Vernon.—Fruit, roundish, obtuse, pyriform; skin, yellow, well covered with 
russet; flesh, white, juicy, tender, melting; flavor, vinous; quality, good. Tree is a 
vigorous grower and usually quite productive. Desirable for home and market. October 
and November. 

Reeder.—A smooth, fair growing pear, somewhat resembling Howell in general appear- 
ance. Trees upright, vigorous, moderately productive. Received from Stark Bros. in 
1890. October and early November. 

Rostiezer.—A valuable dessert pear. The tree is an open grower with stout, brownish 
shoots. Fruit rather small, obovate pyriform; color, dull yellowish-brown with reddish- 
brown cheek. Not very inviting in appearance but of best quality. Early September. 

Rutter.—A desirable variety, ripening in October. The tree is a good grower and is 
moderately productive. Fruit, large, roundish pyriform; color, yellow, dotted and netted 
with russet; flavor, sweet, vinous. 

Souvenir (du Congres).—A very large pear resembling Bartlett in appearance. Blows 
down badly in fall winds. Texture, tender, melting; quality, good. The tree is an 
upright, spreading grower, rather unproductive. Season early October. 

Sterling.—Tree, vigorous, upright, moderately productive, free from blight. Fruit 
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medium in size, turbinate; skin, yellow with brilliant crimson cheek; flesh, white, juicy 
melting; flavor, sweet; quality, good. 

Zache.—A Chinese sand pear, apparently of no value except as a novelty. Fruit, 
roundish oblate, resembling an apple in appearance; color, orange with many light yel- 
lowish dots and specks; quality, poor; texture, coarse, crisp. The tree is a fine strong 
grower with large, thick, glossy leaves. Meeps all winter. 


VARIETIES RECOMMENDED FOR HOME AND MARKET. 


Summer. 


Bartlett.—An old, well-known variety, very popular. Fruit, large, obtuse pyriform; 
color, yellow with red blush; flesh, whitish, buttery, juicy and high flavored. Tree a 
strong grower and an early abundant bearer. Late August and early September. 

Bloodgood.—An old variety, rather unattractive in appearance, but of best quality. 
Size, medium, turbinate; color, yellow, well covered with brownish russet. A valuable 
dessert pear ripening in August. 

Elizabeth.—Tree upright, vigorous, forming a compact shapely head; quite productive. 
Fruit, small, roundish-obovate; color, yellow, with bright red cheek, very attractive; 
quality, very good. A valuable early pear for home use. August. 

Giftard.—A medium sized pear of good quality, ripening in August. In color the fruit 
in greenish-yellow, sometimes with a dull red cheek. Tree thrifty and productive. 
Valuable for home planting. 


Autumn. 


Bose.—Fruit, large, pyriform; color, dark yellow, nearly covered with patches and dots 
of cinnamon russet; quality, best. The tree is a poor grower and succeeds best if top- 
worked upon some strong, straight-growing variety. A valuable variety for home or 
market. October. 

Anjou.—A fine fall pear, but a shy bearer while young. Thirteen year old trees have 
fruited sparsely as yet. Fruit, large, yellow, often with a brownish-red cheek; texture, 
buttery, melting; flavor, sprightly, vinous. Valuable either for home use or market. 

Duchess.—A very profitable market variety. Succeeds best as a dwarf. Fruit, large, 
oblong obovate; color, greenish-yellow, sometimes a little russeted; flesh, white, juicy, 
slightly granular; flavor, rich, vinous. Largely grown. 

Howell.—One of the best fall market varieties. Tree a free, upright grower and an 
early, profuse bearer. Fruit, large, smooth, pyriform; color, light waxen yellow, with 
red cheek, very attractive; texture, melting; flavor, sweet, vinous, perfumed. September 
and October. ~ 

Kieffer.—A standard variety largely planted at the present time and much used for 
canning purposes. The characteristics which commend it to the commercial grower are 
vigor, early maturity and productiveness of the tree, and firmness, good keeping qualities 
and fine appearance of the fruit. Although in no sense a dessert pear, it is fairly good 
for eating raw when well ripened, and for canning purposes it is regarded with much 
faver since it holds together well when cooked and develops a good flavor. The tree is 
usually quite free from blight. 

Seckel.—Tree upright, slightly spreading, with a compact shapely head. Fruit, small, 
obovate, slightly pyriform; skin, dull, yellowish brown, covered with cinnamon russet; 
flesh, juicy, tender, melting. buttery; flavor, rich, sweet, vinous; quality, best. Well- 
known. Valuable both for home use and market. September and October. 

Sheldon.—Tree a fine grower and quite productive. Fruit, medium to large; color, 
greenish-yellow, covered with light russet; flesh, whitish, melting, very juicy; flavor, 
sweet, vinous, rich, aromatic. Excellent for home use, but almost too tender and perish- 
able for market. 


Winter. 


Dana Hovey.—Tree upright, vigorous and productive. Fruit, small, obovate, obtuse, 
pyriform; skin, yellow, russeted; flesh, juicy, slightly granular, melting; flavor, sweet, 
rich, aromatic, rivaling Seckel. A valuable dessert variety. October to January. 

Winter Nelis.—Tree a straggly, slender grower, but very productive. Should be top- 
worked on some straight growing variety. Fruit, medium in size; yellowish-green and 
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russet; texture, tender, melting, buttery; flavor, rich, sweet, aromatic. One of the best 
winter pears. October to January. 


TABULATION OF PEARS, 1901. 


ABBREVIATIONS: Season—e, early; m, middle; 1, late. Form—e, elongated; i, irregular; 0, oblate; 
ob, oblong; obo, obovate; obt, obtuse; ov, ovate; p, pyriform; r, round; t, turbinate. Color—b, brown; 
¢c, crimson; g, greenish; r, red; ru, russet; w, whitish; y, yellow. Texture—b, buttery; f, firm; 
Z, granular; m, melting; t, tender; br, breaking. Flavor—a, acid; m, mild; as, astringent; j, juicy, 
8, Sweet; y. vinous; p, perfumed. Use—d, dessert; k, kitchen; m, market. 
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: PLUMS. 


But few varieties of plums fruited this season. This no doubt was largely due to the 
cold, wet weather and frost already referred to during the blooming period. But the 
crop was further shortened by the attack of curculios, which were unusually numerous 
and persistent. Lombard was the most productive variety in fruiting and the only kind 
which bore a full crop. 
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Just before the blossom buds opened, one tree of each variety of plums on trial was 
sprayed with Bordeaux mixture. This application was made for the purpose of testing 
its efficacy in the control of brown rot, but the setting of fruit was so light that the 
benefit, if any, could not be detected. Later spraying for the rot with a weak solution of 
copper sulphate was also planned, but was abandoned because of the light crop. 

Below are given descriptions of varieties which have proven, after several years of 
trial, to be among the most reliable and profitable kinds in the Station collection. A 
number of these are now largely grown for the home and market and all are considered 
desirable for such purposes. 


VARIETIES FOR HOME USE AND MARKET. 


Red June.—The best early Japan plum on trial. The tree is a fairly vigorous grower 
and an abundant bearer. Fruit, medium in size, cordate, elongated at apex; color, red, 
attractive; quality, quite good; season, late July. Valuable for early market. 

Abundance.—One of the best known and most extensively grown of the Japan plums. 
Tree readily distinguished by its upright, vigorous growth and reddish colored shoots. 
Fruit, yellow, shaded with red, somewhat tender, juicy, of good quality. Season early 
August. 

Satsuma.—A vigorous, upright, spreading grower, usually quite productive. Fruit, 
large, roundish; color, dark, purplish red; texture, tender; flavor, mild, vinous. Flesh 
of this variety is dark purple. The best variety in the Station collection for culinary 
purposes. 

Burbank.—A remarkably vigorous, spreading grower, very productive. Fruit, round- 
ish, tapering slightly toward apex; color, dark red on yellow ground; texture, tender; 
adherence, cling; quality, good. Stands shipment well and is particularly valuable for 
market. Trees require severe heading in to keep them within bounds. Season late 
August. 


TABULATION OF PLUMS, 1901. 


ABBREVIATIONS: Form—l, long; 0, oval; ob, obovate; r, roundish. Color—b, black; g, greenish; 
p, purple; r, red; w, whitish; y, yellowish. Adhesion—c, cling; f. free; s, semi-cling. 
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EUROPEAN PLUMS. 


Bradshaw.—A valuable early market variety, ripening the last of August. Tree 
upright, slightly spreading, vigorous, productive. Fruit, large, very attractive, oval, 
reddish purple, of good quality. 

Lombard.—An old, well-known variety, extensively grown. Ripens at a time when 
plums are usually plentiful and most apt to be cheap. However, the Lombard some- 
times fruits when nearly all other varieties fail, as has been the case this season, and it 
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is desirable because of its hardiness and regularity of bearing. The fruit is medium to 
large, roundish oblong, purple in color, of good quality. Season early September. 

Diamond.—A profitable late market variety. Usually but little subject to rot. The 
tree is an upright, slightly spreading, vigorous grower. Fruit, large, oval; color, black ; 
quality, fairly good, though rather acid. Late September. 

Grand Duke.—One of the newer sorts which has proven desirable for market purposes 
because of its large size and handsome appearance. Tree upright, spreading, vigorous, 
and quite productive. The fruit is oval, black with blue bloom, of good quality. Season 
late September. 

Shropshire Damson.—A small, late, blue plum, valuable for preserving. This variety 
is always in demand and sells for a good price. The tree is an upright grower with dense 
head and slender shoots with many short, lateral spurs. These characteristics make the 
tree readily distinguishable. 

Monarch.—One of the newer varieties, ripening in late September. The fruit is large, 
roundish ovate; color, very dark purple with blue bloom; texture, firm; quality, quite 
good, though rather acid. The tree is a good grower and a very abundant bearer. Like 
most of the late plums this variety usually escapes the brown rot. Very desirable for 
late market. 


GRAPES. 


The grape crop was not large this season, but the quality of the fruit was very fine. 
Insects and diseases hardly put in an appearance. The hybrid varieties, such as the 
Rogers’ grapes, are usually very subject here to the attack of powdery mildew, but this 
season they were almost entirely free from the disease. The vines were sprayed in early 
spring, before growth commenced, with copper sulphate, one pound to fifteen gallons of 
water. After the fruit had set Bordeaux mixture was used, two applications being made. 

Last spring a small block of forty-five varieties was removed, to make room for the 
subsequent planting of other kinds of fruit. The number of varieties on trial was 
thereby reduced from one hundred and fifty to one hundred and five. Most of the varie- 
ties removed were hybrids which, as a class, possess more or less undesirable character- 
istics here. Most of them fruit sparsely, mildew badly, and many of them are inclined to 
be tender, weak growers. 


NOTES ON VARIETIES. 


Agawam.—A large, dark-red grape, of good quality. Fruits sparingly and mildews 
badly here. 

Alice——Red, of poor quality, ripens unevenly. Rather late for this climate. 

Belvidere.—Clusters cylindrical, usually shouldered; berry black, of fair quality. The 
vine is a rather weak grower and quite unproductive here. 

Berlin.—A white grape of good quality, ripening in early October. Inclined to be 
unproductive. 

Black Eagle.—Cluster large, long, conical, moderately compact. Color, black; quality, 
yery good. Lacks hardiness and productiveness. 

Burnett.—A black grape, ripening a few days earlier than Concord. Cluster oblong, 
shouldered, moderately compact. Subject to mildew and quite unproductive. 

Caywood.—A black grape of low quality; shells badly; not valuable. 

Centennial.—A small, white grape, about the size of Delaware. Quite productive, free 
from-mildew and of best quality. Desirable for home use. 

Duchess.—A good grower and usually quite productive. Clusters long, conical, 
shouldered, quite compact. A late keeping variety, desirable for home use. 

Empire State-—A white grape borne in very long, cylindrical, shouldered clusters. 
Moderately productive and of quite good quality. 

Esther—A healthy, vigorous grower, moderately productive. Clusters cylindrical, 
shouldered, compact. <A little lacking in juice and almost too mild in flavor. Late 
September. 

Golden Gem.—A small, greenish-yellow grape of best quality. Clusters cylindrical, 
shouldered, compact. Desirable for home use. 
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Goldstein.—Very similar to Champion. -Vine is a strong grower and very productive. 
Fruit shells badly and is of poor quality. 

Guinevra.—A seedling of Salem resembling Niagara in appearance. A good grower 
and quite productive. Bunches lar ge and very compact. Seems to be valuable. Received 
from C, Engle of Paw Paw. Early October, 

Hosford.—Black grape of fair quality, ripening about the middle of September. 
Quite unproductive. 

Iona.—A red grape of best quality. Season late. Ripens unevenly and cannot be 
relied on in this section. 

Jessica.—One of the first varieties to ripen. Small, white, productive, of good quality. 
Desirable for home use. 

Josselyn No. 5.—A white grape of good quality. The best of Josselyn’s varieties on 
trial. Quite productive and of good quality. Late September and early October. 

Josselyn No. 9.—A dark purple grape, borne in cylindrical, shouldered, moderately 
compact clusters. Of poor quality and almost too tender to stand shipment well. 

Josselyn No. 10.—A black grape of medium size and fair quality. Very unproductive. 

Lady.—A white grape of good quality, ripening about the middle of September. 
Clusters small, oblong, slightly shouldered. Sometimes bears well, but is inclined to be 
unproductive. 

Lutie—Clusters long, cylindrical, usually shouldered, very compact; berry large, 
dark-red; quality, fair only. Somewhat foxy. 

A strong grower, but rather unproductive. Bunches small and loose; 
berry red, of good quality. Mildews badly. September. 

Merrimac.—A black hybrid grape, very subject to mildew; quite unproductive. 

Millington.—Bunches roundish, shouldered, rather loose; berry very large, black, of 
fair quality. Quite unproductive. Middle of September. 

Mills—A tender variety which was frozen to the ground two years ago. Has just 
come into bearing again and this season matured a light crop of fruit of very good 
quality. Color, black; flavor, vinous, rich; quality, best; skin, tough and thick. A good 
keeper. 

Moore.—An early black grape of good quality. A good grower, but rather unproduc- 
tive here. 

Osage.—A black grape of fair quality. Unproductive. Not valuable. 

Peabody.—Bunches large, cylindrical, shouldered, compact. A grape of good quality, 
but quite unproductive and subject to mildew. 

Pocklington.—A well-known, white grape. Not very desirable here. Middle of 
October. 

Poughkeepsie. —A red grape of best quality, but a poor grower and quite unproductive 
here. 

Requa.—A red grape, ripening the middle of September. Quite subject to mildew 
and anthracnose. 

Rochester.—A reddish purple grape, borne in short, conical, shouldered, very compact 
clusters. Of low quality; quite foxy. 

Telegraph.—An early black grape of poor quality. The vine is vigorous and quite 
productive; clusters very compact. 

Triumph.—A vigorous grower and quite productive. The clusters are very large, long, 
eylindrical, shouldered, compact ; berry greenish-white, rather acid and poor in quality 
as grown here. Almost too late for ihis climate. 

Ulster—A red erape of good quality, ripening in late September. Sometimes sets too 
much fruit and fails to ripen well. Bunches of medium size and quite compact. Desir- 
able for home use. 

White Imperial.—A medium- sized, white grape, of good quality. Clusters small. An 
irregular bearer. . 

Wilder.—A_ black erape of good quality, ripening in late September. Subject to 
mildew and rather unproductive. 

Willis.—An early, white grape of fair quality, borne in compact, shouldered clusters. 
Not very valuable. 

Woodruff.—Vigorous grower and good bearer. Fruit, red, of variable quality, usually 
quite poor here. Inclined to set too much fruit, in which case it ripens imperfectly. 
Cannot be recommended. 

Wyoming.—A medium-sized grape of poor quality, very foxy. Vine vigorous and 
hardy, but quité unproductive here. 
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ABBREVIATIONS—Bunch: Worm—c, compact: cy, cylindrical; r, roundish; s, shouldered. Berry ; 
ETE oval; Ov, ovate; r, round. Color—a, amber; b, black; g, greenish; p, purple; r, reddish; w 
whitish ; , yellowish. Season—b, beginning; m, middle; e, end, 
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VARIETIES FOR HOME USE AND MARKET. 


Brighton.—A well-known red grape of best quality, ripening in September. Somewhat 
variable in its behavior and frequently inclined to mildew, but under favorable condi- 
tions it is one of the best of the red grapes for home, or market. 

Campbell.—A new early grape, of the Concord type. Vine is a vigorous grower; thus 
far, but moderately productive. Bunches large, shouldered, moderately compact; berry 
large, firm, thick-skinned, clings to stem well: quality very good. A promising variety 
except for the fact that the bunches fail to fill out well. Ripens with Moore and will 
keep several weeks. Does not shell like many of the early varieties. Requires further 
trial. 

Concord.—Best known and one of the most reliable varieties grown. Vine a vigorous 
grower and very productive. Clusters cylindrical, shouldered, compact; berry, black, of 
good, but not high quality. Ixtensively grown for market. One of the most valuable 
varieties for this purpose. 

- Delaware.—The most valuable red grape grown in Michigan. Bunches cylindrical, 
shouldered, very compact; berry small, red, of best quality. Kxcels both for dessert and 
market purposes. . 

Diamond.—White grape of good quality, ripening just before Concord. Vine is vigor- 
ous and quite productive. Valuable for home use. Grown to quite an extent for market 
in some grape sections. 

Jefferson.—A late ripening red grape, of very good quality. Keeps well for several 
weeks. Usually quite productive. Valuable for home use. 

Vergennes.—Clusters long, slightly shouldered, compact; berry large, red, oval, of 
very good quality. Vine hardy, moderately vigorous, productive. Ripe in early October 
and will keep well for several weeks. Desirable for home use. 

Winchell.—Sometimes known as Green Mountain. <A valuable, early, white grape. 
One of the first varieties to ripen. Vine is a good grower and quite productive. Worthy 
of a place in every home collection. 

Worden,—A well-known Concord seedling. Larger than Concord and of better quality. 
Valuable both for home and market. Ripens a few days earlier than Concord. 


QUINCKES. 


‘The quince crop was good this season and the fruit was quite free from the attack 
of insect enemies and fungous diseases. A few trees, however, were attacked by blight 
during the summer. These were cut back severely in removing diseased branches and 
the disease did not reappear. Champion, Missouri and Rea were among the more pro- 
ductive varieties. Rea is a seedling of Orange and proves to be one of the most reliable 
and profitable kinds on trial. 


NOTES ON VARIETIES. 


Alaska.—A vigorous, hardy, productive variety, ripening about the middle of October. 
Fruit, roundish, slightly oblate; color, orange yellow; texture, crisp; quality, best. 
Smaller than Orange, but otherwise not very different from that variety. 

Champion.—An upright, spreading, vigorous grower. Quite productive. Fruit, large, 
greenish-yellow, firm, crisp, of good quality. An early bearer. Season October and - 
November. 

Meech.—Below medium in size, very symmetrical in form, slightly pear-shaped. 
Vigorous and very productive. Not so desirable for market purposes as some of the 
larger fruited kinds. 

Missouri.—Moderately vigorous and quite productive. Fruit very large, roundish. 
slightly oblate; color, yellow; texture, firm, crisp, juicy; quality very good. Season 
October. 

Orange.—An old well-known variety more extensively grown than any other kind. 
A vigorous grower and abundant bearer. The fruit is large, clear orange yellow, attrac: 
live, of very good quality. The leading market variety. Season October. 
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Rea.—One of the newer kinds which may safely be recommended for general planting. 
It is a seedling of the Orange and is a Jarger and firmer quince than its parent. 

Van Deman.—<A good grower and abundant bearer. The fruit is medium to large, 
clear, rich yellow in color. Quite similar to Orange. 


TABULATION OF QUINCES, 1901. 
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APPLES. 


Results with apples this season were quite unsatisfactory. The crop upon many 
‘varieties was light and practically all of the fall and winter kinds were badly damaged 
by the late brood of codling moth. Early in April the trees were sprayed with copper 
sulphate, one pound to fifteen gallons of water, with the exception of one tree of each 
variety which was left unsprayed until the blossom buds were about to open when an 
application of Bordeaux mixture was made. The late spraying with Bordeaux is con- 
sidered very beneficial by way of preventing the attack of the scab fungus which is par- 
ticularly liable to appear during the blossoming period. This season scab was not very 
prevalent, and the benefit derived from the Bordeaux spraying was not so great as 
expected. One-half of the trees sprayed just before blossoming time with Bordeaux 
mixture, were given an extra spraying with this fungicide during the season, making in 
all four applications of Bordeaux following the setting of the fruit. All other trees were 
sprayed three times after blossoming with Bordeaux. The object of the fourth spraying 
above referred to was to test the value of late spraying for the second brood of codling 
moth. The moths were unusually numerous and persistent in their work and the late 
varieties were quite wormy in spite of the spraying. The extra application apparently 
did little, if any good. 

The poison used in connection with the Bordeaux mixture was arsenite of lime which 
was also used last season. The crop of a year ago was remarkably free from worms. 
Quite likely the poor success met with this season in the attempt to control the codling 
moth was due to the fact that the insects were present in unusually large numbers 
rather than to any possible difference in the way the poison was prepared, or to any slight 
variation in the time the applications were made. 


NOTES ON VARIBTIES. 


Arnold.—tTree a good grower and quite productive. Fruit, medium to large, yellowish- 
white, of good quality. Season November to March. ‘Too light in color and almost too 
tender for market; promising for home use. 

Babbitt.—A large, roundish, oblate, striped apple of good quality; very productive. 
Resembles Wagener somewhat in appearance, but ripens before that variety and the tree 
is a more vigorous grower. <A good late fall and early winter variety. 

Bietigheimer.—A large, beautifully colored apple from.Germany. Quality very poor. 
Not valuable. Late August and early September. 

Bishop Bourne.—A sweet apple from Nova Scotia claimed to be very hardy. Fruit, 
roundish, conical, light yellow, splashed and striped with red; quality, fair only. Does 
not appear very promising. 
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Bottle Greening.—A handsome apple of good quality. Large, greenish-yellow, shaded 
with dull erimson; rather tender for market, but a fine dessert fruit. 

Bradford.—A_ peculiarly marked dark red apple of medium size and firm texture. 
Quality, rather low. December to March. 

Buckingham.—Tree upright, slightly spreading, vigorous and productive. Fruit, large, 
oblate, conical; color, greenish-yellow, shaded and splashed with two shades of red; 
quality, fair to good. November to February. 

Canada Baldwin.—A richly colored apple of medium size and yery good quality. 
Resembles Snow in appearance and flavor. Of Canadian origin. Said to be a valuable 
winter apple in the locality from which it comes. December to April. 

Chenango.—A well-known dessert apple, ripening in late August and early September. 
fruit, medium to large, oblong, conical; color, whitish-yellow, washed and striped with 
bright red. 

Colton—Resembles Primate somewhat in flavor and ripens in same season. Fruit, 
medium, ovate, conical; color, greenish-white, usually with russet patches; quality, good. 
A good grower and an abundant bearer. 

Dyer.—A medium to large fall apple of good quality. Flavor sprightly, pleasant, very 
good for dessert purposes. Tree spreading, moderately vigorous, usually quite productive. 

Early Joe.—A fine dessert apple ripening in late August and early September. Pale 
yellow shaded and striped with red and dotted with greenish spots. 

Fameuse Sucre.—Fruit, medium, roundish oblate; color, dark red; flavor, sweet, 
pleasant; quality, very good. This variety has the white tender flesh of the Snow or 
Fameuse. October. 

Fanny.—A very handsome dessert fruit, ripening in September. Size, medium, 
roundish oblate, tapering a little towards the eye; color, pale yellow, almost entirely 
overlaid with light red. Quality very good. 

Flushing.—A very attractive apple of the Spitzenburg type. Tree upright, spreading ; 
slow in coming into bearing and thus far only moderately productive. I ruit, roundish 
conical, light yellow well covered with red and dotted with many large fawn-colored dots: 
flavor, mild, almost sweet; texture, juicy, crisp, tender; quality, very good. 

Gideon.—Tree upright, slightly spreading, vigorcus and productive. Fruit, medium to 
large, roundish, slightly conical; color, clear light yellow, occasionally with a light red 
cheek; flavor, brisk, sub-acid. Desirable for culinary purposes. Tree resembles Duchess 
in habit of growth. September and early October. 

Gloege.—A yellow, roundish, conical apple with a pecutiar sub-acid flavor. An 
abundant bearer, but the fruit is not attractive enough for market and is almost too 
poor in quality for home use. 

Golden Russet.—A fine winter russet; grows well and bears well here. Tree a spread- 
ing, vigorous grower. Desirable for home use. 

Hawley.—A very large, tender apple of good quality. Subject to water core. Not 
very desirable here. 

Iowa Keeper.—Tree upright, vigorous and quite productive. Fruit, red-cheeked, hard- 
fleshed, of medium size and fair quality. Keeps in perfect condition for some time after 
other varieties are gone in the spring. 

Jefferis—A fine early dessert apple ripening in September. Size, medium, roundish, 
oblate; color, yellow, striped with dark, rich red; quality, best. Valuable for home 
planting. 

Kinnaird.—Tree is a spreading grower, with roundish head. Fruit, large, roundish, 
oblate; color, yellow, well shaded with dark red; flavor, mild, rich, aromatic; quality, 
good. December to March. 

Longfield.—Size, medium, roundish, conical; color, pale yellow, with a brownish-red 
check, slightly russeted. Flavor, sub-acid, sprightly. Tree a spreading, moderately 
vigorous grower and a very heavy bearer. September to October. 

Louise—A Canadian apple supposed to be a Snow seedling. Size about medium, 
roundish; color greenish-white with reddish-brown cheek; quality very good; flesh 
white and tender, like that of Snow. November to January. 

Magog.—An attractive yellow, red striped apple of fair to good quality. Eleven year 
old trees are unproductive as yet and the variety does not. seem likely to prove very 
valuable. November to March. 

Morris Red.—Tree a good grower, but rather slow in coming into bearing. Fruit 
medium to large, of firm texture, attractive appearance and good quality. November 
to February. 

Nansemond.—A medium to large, showy, red, winter apple of good quality. Has 
fruited sparingly as yet and requires further trial. November to March. 
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Northfield —Large, red, very handsome. Good for culinary purposes. Not productive 
enough for market. September to December, 

Oakland.—Tree a spreading, rather slow grower and not a very sure bearer. Fruit 
medium in size, oblate; color dark red; quality very good. November to March. 

Peter—A dark red apple ripening in September and keeping for several weeks. A 
seedling of Wealthy and practically identical with that variety. 

Quince.—A very large, yellowish apple often a little irregular in shape, Fairly good 
for culinary purposes. August. 

Rambo.—An old, well-known late fall and early winter variety. Fruit roundish 
oblate; color light yellow, streaked and marbled with dull red in the sun, sprinkled 
with large dots. Texture tender, fine grained; flavor mild, sub-acid, very pleasant. 
Desirable for home use. October to December. 

Red Dettmer.—A Russian variety ripening in September. Size large, roundish, 
oblate, slightly conical; color pale yellow, washed and splashed with light and dark red: 
flavor brisk sub-acid. Tree a vigorous, upright, slightly spreading grower inclined to 
be unproductive. 

Red June.—A small, red apple of good quality, ripening in early August. Tree 
vigorous, upright and quite productive here. 

Ribston.—An English variety of high standing in the country from which it comes. 
Size medium, roundish; color yellow, clouded with dull red on the sunny side; flavor 
sub-acid, rich, aromatic. Unproductive here. November to April. 

Ronk.—Tree upright, spreading, rather slow to come into bearing. Fruit medium to 
large, roundish oblate; color greenish yellow, with a brownish-red cheek. Quality good. 
October to December. 

Rosenhager.—A good grower and an abundant bearer. Fruit very large, brownish- 
red, of fair quality only. Ripens in October and keeps but a short time. Origin Russia. 

Roxbury.—A large, roundish, oblate, russet apple of good quality. Valuable for home 
and market. January to June. 

Sheriff—A spreading, vigorous grower, usually quite productive. Fruit medium in 
size, roundish; color greenish, with dull red cheek; quality good. November to March. 
Promising for market. 

Tolman.—One of the best winter sweet apples, but frequently inclined to be a little 
tough and corky. Fruit roundish-oblate, pale yellow, frequently with a blush on the 
exposed side. The tree is a good strong grower. October to March. 

Titovka.—A very large, beautifully colored apple ripening in August and keeping 
until the middle of September. The tree is rather a poor grower and doubtless the 
variety would succeed best top-worked on some strong-growing kind. VPossesses the 
characteristics of a good market variety and would seem desirable to follow Duchess. 

Water.—Tree upright, rather dwarfish, bears every other year. Fruit roundish-ovate, 
yellow, shaded with dark red, of fair quality only. Does not appear very desirable. 
November and December. 


VARIETIES FOR HOME USE AND MARKET. 


Bailey Sweet.—A very large, showy, red winter apple of sweet pleasant flavor. Tree 
moderately vigorous and productive. When a sweet apple is desired this variety should 
take well because of its large size and attractive appearance. November to March. 

Bough.—Not valuable for market purposes, but one of the finest early sweet apples 
for home use. Fruit roundish-conical, clear pale yellow, of best quality. The tree is 
vigorous and ordinarily productive. July and August. 

Garden Royal.—Unsurpassed in quality and particularly desirable for the home 
orchard. Fruit roundish-oblate, greenish-yellow, striped and splashed with rich red, 
very tender, rich, mild, aromatic. Tree upright, moderately vigorous. September. 

Grimes.—A roundish-oblate, yellow, smooth-skinned apple of very good quality. The 
tree is a fairly vigorous grower and a profuse bearer. A good dessert and market 
variety. November to March. 

Hubbardston.—Fruit roundish, inclining to conical; color yellow, mostly overspread 
and indistinctly striped with red patches and tracings of yellow russet; texture crisp, 
tender; flavor rich, mild; quality very good. Tree a good grower and an abundant 
bearer. Quite free from scab. A profitable market variety and deserving of a place 
in every home orchard. November to February. 
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Jonathan.—Size medium, roundish-conical; color clear, light yellow, beautifully 
shaded with rich dark red; quality best. Valuable for dessert and market purposes. 
One of the most productive, regular bearers in the Station collection. November to 
March. 


TABULATION OF APPLES, 1901. 
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oblong; ov, ovate; r, roundish. Color—g, green; r, red; ru, russet; w, white; y, yellow. Texture—c, 
crisp; d, dry; f, firm; j, juicy; t, tender. Flavor—a, acid; m, mild; s, sweet. Use—d, dessert; k, 
kitchen; m, market. 
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APPLES.—CONCLUDED. 
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Keswick.—One of the best early cooking apples. Cooks well when fruit is not more 
than half grown. Fruit roundish-ovate, clear greenish-yellow, crisp and juicy. Tree 
upright, spreading, very productive. 

Oldenburg (Duchess).—The most profitable late summer and early fall market 
apple grown. Fruit oblate, pale yellow, washed and striped with red. The tree is a 
good grower and a very abundant bearer. 

Ontario.—A cross between Spy and Wagener and one of the most promising of the 
newer winter varieties. Size large, oblate, inclining to conic; color whitish-yellow 
with a red cheek; texture tender; flavor brisk, sub-acid; quality very good. Station 
trees bore half a crop in 1896, at six years of age, and during the five years following 
have produced full or nearly full crops each season. November to April. 

Primate.—Tree vigorous, round-headed, productive. Fruit roundish-oblate, inclined 
to conical; color greenish-yellow, occasionally with a faint blush; flesh tender, juicy, 
fine-grained; flavor, rich, sub-acid; quality very good. Particularly desirable for home 
use. August and September. 

Shiawassee.—Very similar to Snow except in shape, being somewhat flattened. Tree 
upright, spreading, vigorous and quite productive. Superior to the Snow apple. October 
to January. 

Stark.—A large, greenish-yellow apple with a brownish-red cheek. The tree is a 
very vigorous grower and an abundant bearer. A desirable market variety. December 
to May. 

Summer Pearmain.—A valuable dessert apple ripening in September. Size medium, 
oblong, slightly conical; color yellow, shaded and streaked with red; quality best. The 
tree is vigorous and bears young. 

Wagener.—A medium sized, handsomely colored apple of very good quality. Valuable 
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as a filler in commercial orchards, also valuable for permanent planting for home and 
market purposes. The tree matures young, bears heavily and is short lived. 

Wealthy.—Tree moderately vigorous, with a roundish head; an early and abundant 
bearer. Fruit large, roundish-oblate; color pale yellow, mostly overspread with dark 
red. A valuable fall market variety. Will keep until December or later with proper 
handling. 

Yellow Transparent.—An early Russian variety valuable for home planting. Size 
medium, roundish, remotely conical; color clear, light yellow; texture tender, juicy; 
quality good. August. 


CRAB APPLES. 


August.—Tree vigorous with roundish head. Fruit roundish-conical, very large for a 
crab apple; color yellow, washed and striped with red; texture crisp, tender; quality 
fair. Not considered valuable. 

Excelsior.—Above medium in size, handsomely colored, of good quality. Should take 
well in market but it is a trifle tender and requires careful handling. Tree is an upright, 
vigorous grower and an abundant bearer. 

Florence.—Received from Stark Bros. Fruit small, oblate; color clear yellow, striped 
with light red, quality good. Tree is an upright, spreading grower of moderate vigor. 
Inclined to overbear and much of the fruit is undersized and imperfect as a result of 
this tendency. 

Gibb.—Small, roundish-oblate, pale yellow, of poor quality. Worthless here. August. 

Jelly —tTree tall, upright, spreading, vigorous. Fruit roundish; color pale yellow, 
overlaid with bright red; flesh white, crisp and juicy; quality good. Rather slow to 
bear, but otherwise promising. September and early October. 


TABULATION OF CRAB APPLES, 1901. 


ABBREVIATIONS: Same as for apples. 
(Pyrus baccata; including actual and supposed hybrids.) 
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Martha.—Fruit medium, oblate; color yellow well overspread with bright red; quality 
very good. Tree upright, spreading, vigorous, moderately productive. Late August 
and early September. 

No. 1 New.—Received from the late Peter M. Gideon of Excelsior, Minnesota. Although 
a crab seedling, its appearance would place this variety with the apples rather than 
with the crabs. Resembles Duchess closely in tree and somewhat in fruit. Ripens about 
a week later than Duchess, and would seem to be a valuable variety to follow it for 
market. Very good for culinary purposes, but too brisk for eating uncooked. A trifle 
tender and should be handled carefully. 
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October.—Small, yellow, shaded with red, of poor quality. Subject to dark leathery 
spots beneath the skin. Worthless here. 

Quaker.—A handsome, upright, spreading grower, but a shy bearer. Fruit yellow 
with brownish-red cheek. October to November. 

Serotina.—Fruit roundish-oblate, small, about the size of a Richmond cherry; color 
bright red. Tree dwarfish, very productive. Of no value except as a novelty. 


VARIETIES FOR HOME USE AND MARKET. 


Dartmouth.—Size medium, oblate; color bright dark red; texture crisp; quality very 
good. Tree is upright, spreading, vigorous. Late August and early September. 

Whitney.—Medium to large, smooth and perfect in form; color dark red on yellowish 
ground, handsome; texture crisp; flavor mild, sprightly, sub-acid; quality very good. 
Tree is an upright, vigorous grower and an abundant bearer. 


NUTS. 


One American, three European, and four Japanese chestnuts fruited this season. 
Paragon, one of the European group, was the most productive. It is the most promising 
variety on trial. Cosford and Kentish Cob filberts fruited sparsely. They are valuable 
plants for ornamental purposes and can be expected to produce some fruit under favor- 
able conditions. The Japan walnut, Juglans Seiboldii, continues to grow thriftily and 
again bore, as for several years past, a full crop of nuts. Pecan seedlings from Iowa, 
planted in 1890, have grown vigorously but have not yet fruited. Three-year-old hard- 
shelled almonds are making a strong healthy growth. Last spring they showed a few 
blossoms, but set no fruit. English walnuts, a number of varieties of which are upon 
trial, still continue to grow very slowly and show no signs of fruiting. 


CHESTNUTS—AMERICAN GROUP. 


Hathaway.—A seedling of the native sweet chestnut, from the late B. Hathaway of 
Little Prairie Ronde, Mich. A tree planted in 1890 fruited for the first time this 
season. The nuts do not appear very different from the common, sweet chestnut. They 
are of medium size and very good quality. The tree is a moderately vigorous grower 
with roundish head. 


CHESTNUTS—EUROPEAN GROUP. 


Comfort.—Received from Wm. Parry, Parry, N. J., in 1894. The tree is a good grower 
but apparently a very shy bearer. The nuts are of large size and good quality and are 
borne in large thick burs. 

Numbo.—The poorest grower among the European chestnuts on trial. A nine year 
old tree stands less than five feet in height and has a poor, unshapely top. The nuts are 
very large and quite sweet. Ripens quite early. 

Paragon.—The most promising chestnut on trial. A good grower and an early, 
regular, very abundant bearer. A seven year old tree has borne four crops in succession 
of large sound nuts of good quality. When in fruiting the tree presents a very 
attractive appearance. The nuts are nearly equal to the native sweet chestnut in quality. 
This variety should be tried by all who contemplate planting chestnut trees. 


CHESTNUTS—JAPANESE GROUP. 


Hale.—Received from J. H. Hale, South Glastonbury, Conn., in 1899. Although 
planted but two years, this variety bore a full crop this season, thus exhibiting the 
early bearing tendency characteristic of this group. The nuts are large and attractive in 
appearance and are borne in round thin burs. In quality they are sweet and quite good, 
although inclined to be a trifle dry and starchy. One of the most promising of the 
Japanese yarieties on trial. 

Japan Giant.—Planted in 1896. A moderately vigorous grower with a compact 
roundish head; rather unproductive as yet. The nuts are of very large size, at least a 


156 STATE BOARD OF AGRICULTURE. 


half larger than Paragon. Quality poor, inclined to be a little bitter. Burs large, 
round, thin, containing from two to three nuts. 

Japan Improved.—A slow grower and usually rather unproductive, although this 
season the variety bore nearly a full crop. The nuts are of very large size, rather light 
color, and of good quality. The burs which are round and thin usually contain either 
one or two nuts. Not very promising. 

Reliance.—Although set but two years, this variety bore nearly a full crop this 
season. The tree has grown very slowly which may perhaps be attributed to its early 
bearing tendency. The nuts are of medium size and fair quality. Requires further trial. 


FILBERTS. 


Cosford.—Received from the Division of Pomology, Washington, D. C., in 1895. A 
hardy variety more sure to bear than Kentish Cob. The nuts are above medium in size, 
elongated, smooth, attractive and very thin-shelled. The plants are a little less thrifty 
in growth than Kentish Cob. " 

Kentish Cob.—The bush is a very strong grower with large thick leaves. No fruit 
this season, but last year the plants bore about three quarts of nuts each. The nuts 
are very large, at least a half larger than Cosford, elongated, of good quality. Planted 
in 1892. 


PECANS. 


In 1890, two pecan seedlings from Iowa were planted on the Station grounds. The 
trees have grown thriftily and have attained a height of about twenty-five feet and are 
from six to eight inches in diameter, they have not yet fruited, but indications point 
to their bearing when they have attained a little greater age. Last spring one of 
the trees blossomed but failed to set fruit. 


ALMONDS. 


Two trees of Snelling almond, a soft-shelled variety, were planted in 1892. They 
grew well and bore some fruit, but were killed by the hard freeze of 1899. Three years 
ago, two trees of a hard-shelled variety were set out. They had grown very vigorously. 
Last spring they showed a few blossoms but did not set any fruit. 


WALNUTS. 


Japan Walnut (Juglans Sieboldii).—This variety never fails to bear a full crop of 
nuts. The tree is a rapid thrifty grower, quite attractive in appearance, hardy and 
valuable for ornamental purposes. The nuts are a little smaller than the English 
Walnut which they resemble in shape. The flavor somewhat resembles that of the native 
butternut. 

English Walnuts.—English, or Persian, walnuts are a failure here. The trees grow 
very slowly and give no indication of fruiting. One tree, eleven years old, measures 
less than five feet in height. 


WATERMELONS. 


Last spring seeds of eighty-seven varieties of watermelons, all under numbers, were 
received for trial from the Department of Agriculture, Washington, D. C. Quite a 
large proportion of these new varieties came from Russia and other European countries. 
The seed was planted May 29, in sandy loam well enriched with wood ashes and stable 
manure. With few exceptions the seeds germinated and the plants grew thriftily. The 
first melons ripened about the fifteenth of August. A few of the later kinds failed to 
mature before the close of the season. Nearly all varieties bore small melons and the 
quality in most instances was not very good. A number of kinds had light colored 
flesh varying from creamy white to orange yellow. A few varieties proved to be winter 
kinds. The latter were all of small size and had hard gourd-like shells. The quality 
of most of the later ripening kinds was no doubt much impaired by cold wet weather 
which occurred in September. 


South Haven, Mich., October 10, 1901. 


ABBREVIATIONS: 
round; ob, oblong. 
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Form—b, broad; ¢c, conic; d, depressed; i, irregular: n, necked; 0, oval; 1, long; r, 
Sex—p, pistillate or imperfect; b, bisexual or 
perfect. Color—b, bright; c, crimson; d,‘dark; 1, light; r, red; s, scarlet. 


Size—l, large; m, medium; s, small. 
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STRAWBERRIES—CONTINUED. 
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STRAW BERRIES.—CONCLUDED. 
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A large number cf recently-introduced varieties of strawberries that were planted in 
May, 1900, came into bearing this year and careful records were kept of their behavior. 
In the table, letters and figures have been used as symbols, and a key is placed at the 
head of the columns. 

The “Notes on Varieties” give a somewhat detailed description of the plants and 
fruit, and points that might be of interest or value are touched upon. A “Summary,” 
placed at the end of these notes, gives a short list of the more desirable kinds for 
various soils and seasons. 

The trial plat which fruited in 1890 was cleaned out in July so that only one plant 
for each foot in the rows was left. From these runners were soon sent out, and what 
was practically a new plantation was secured. Notes upon some of the more valuable 
of these older varieties are also given. 


NOTES ON NEW VARIETIES. 


Alpine was sent out by the U. S. Department of Agriculture, Washington, D. C. 
Flowers perfect. Six plants were received November 24, 1900, and planted in the 
field. They were well covered with a coarse mulch and came through the winter in 
good shape. The plants appeared to be vigorous and healthy and threw out a few 
fruit stems, but failed to mature any fruit. 

Bennett.—Received from W. F. Allen, Salisbury, Maryland. Flowers imperfect. The 
plants made a vigorous growth last season and came through the winter in good shape, 
appearing to be hardy. They developed a limited amount of bloom, for the vigor of 
the plants, but a small per cent of it was frosted. The berries are of medium size, 
oblong conical in form; color, bright crimson; flavor, rich and sub-acid. The quality 
is good, but the plants were hardly productive enough this season to warrant any special 
recommendation. ; 

Bobolink.—Received from Myer & Son, Bridgeville, Del. Flowers perfect. Only three 
plants of this variety were received, and the first reason they appeared weak but this 
year’s growth shows much more vigor. The foliage is dark, large and dense, but the 
plants showed a scarcity of fruit stems. The berries are large, rather coarse and 
irregular, but quite attractive. The color is rather too light a crimson and the pulp 
is soft. Flavor very pleasant. Further trial is necessary to determine the value of 
this variety. 

Bryan.—From Flansburgh & Peirson, Leslie, Mich. Flowers perfect. The plants 
appeared to lack vigor and made a weak growth, throwing very few runners or fruit 
stems; berries are medium in size; a little oblate conical; color, bright crimson; quality 
and firmness, good. Plants lack in productiveness. 

Bush Cluster—From Harrison & Sons, Berlin, Md. Flowers perfect. The growth of 
the plants is all that could be desired; fruit stems, strong and upright; fruit, large; 
light red; slightly irregular, round conical; flavor, medium; texture, rather soft. 
Further trial will be necessary to establish their value, but they seem to lack in 
productiveness. 

Carmi Beauty.—From W. F. Allen, Salisbury, Md. Flowers imperfect. A very 
promising variety. In vigor and hardiness it has few superiors. The fruit stems are 
numerous, upright, strong and well covered by the dense growth of foliage. The fruit 
is large, regular, conical, rather light in color. The quality is good. 

Carrie Silvers—From Slaymaker & Son, Dover, Del. Flowers perfect. Seems to 
lack vigor and hardiness, but was fairly productive. The plants made a weak growth 
but formed many fruit stems. The fruit is of high quality, dark crimson, regular, 
elongated, slightly necked; pulp firm. Further trial may show more vigor. 

Crockett——From Harrison & Sons, Berlin, Md. Blossoms perfect. Hardy, vigorous, 
productive. The fruit stems are numerous, upright and strong, but not individually 
overloaded. The berries are irregular, oblong conical, a little soft and below the 
standard in quality; runners numerous. Owing to its vigor and productiveness, the 
variety has some promising points for an early sort. 

Dole-—From Slaymaker & Son, Dover, Del. Flowers imperfect. A variety having 
some promising characteristics. The plants are hardy, vigorous and productive. Berries 
medium to large, regular, oblong, light crimson, firm and of pleasant flavor. They are 
quite attractive in appearance. 

Downing’s Bride—From M. Crawford, Cuyahoga Falls, O. Flowers imperfect. One 
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of the most promising varieties fruited this season. It is vigorous, and has dense dark 
foliage strongly resembling Nick Ohmer in growth. The berries are medium to large, 
dark crimson, regular, conical, firm, and very attractive; flavor, good. The berries are 
not as numerous as on some sorts, but they hold their size through the entire season. 

Dunlap (Senator).—From Flansburgh & Peirson, Leslie, Mich. Flowers perfect. 
Hardy; lacks a little in productiveness; fruit stems spindling. The berries are of 
medium size, irregular, oblong conical, somewhat necked; color, bright crimson; firm 
and solid; flavor, rather acid. The color, firmness and flavor make it a good canning 
berry, but it is rather rough for the table. The variety is of the Warfield type and was 
originated by J. R. Reasoner of Illinois. 

Empress and Emperor were received from Flansburgh & Peirson, Leslie, Mich. Flow- 
ers perfect. 

Empress is strong and hardy in plant. The fruit stems while strong and upright are 
not very numerous, but the size of the fruit makes up for the lack in numbers. The 
berries are dark crimson, large, regular, oblong conical; seeds deeply set and bright 
colored; very attractive in appearance. The texture is firm and the flavor good, making 
it a good all around variety. 

Emperor is very similar in growth, but the plants are more productive and the fruit 
is a little more irregular and rough in appearance. The quality is good and it is a very 
promising sort. 

With good culture they are valuable medium to late varieties. 

George’s Triumph.—From Harrison & Sons, Berlin, Md. Flowers imperfect. Appears 
hardy and has a tendency to set too much fruit. The berries are slightly irregular, 
oblong conical, somewhat necked, and shouldered; dark crimson; firm, flavor, good. 
They are rather rough to be attractive, but are quite promising in quality and produc- 
tiveness. If the plants have suflicient vigor to mature all the fruit they set, it will be 
a heavy cropper. 

Gibson.—From Flansburgh & Peirson, Leslie, Mich. Flowers perfect. The plants made 
very few runners, and have a course, dense, dark-colored foliage and superabundance of 
fruit stems. The fruit is large, crimson in color, regular round conical, attractive and 
of good quality. If it develops more hardiness it will be a valuable variety of the class 
of the Marshall, which it resembles closely, except that the flesh is a little higher 
colored. 

Gladstone, from the same growers, is another perfect-flowered sort of much promise 
as a medium early variety. The plants seem to lack in hardiness, but recuperate readily 
in the spring and make a good growth. The fruit stems are long, slender, spreading and 
well loaded with large, irregular, round conical berries. The color is light scarlet; text- 
ure, firm; flavor, very pleasant, desirable. They are sometimes a little rough, but 
they hold their size through the entire season. The variety originated in Columbia 
county, Pennsylvania. 

Joe.—From Slaymaker & Son, Dover, Del. Flowers perfect. Healthy, strong vines; 
fruit stems scattering, upright, stout and well loaded. The fruit is very attractive, 
large, bright crimson, regular oblate conical, firm, but has rather an acid flavor. 

Kansas.—From W. F. Allen, Salisbury, Md. Originated in the state after which it is 
named. Flowers imperfect. Plants are very vigorous but form too many fruit stems 
to produce large fruit. The berries are small to medium in size, slightly irregular 
conical, bright crimson, firm and solid; flavor too acid for general use. Under special 
culture the size might be improved, but under ordinary care the fruit is very small. 

Klondike.—From Flansburgh & Peirson, Leslie, Mich. Flowers perfect. The plants 
are good growers; fruit large, dark crimson, irregular round conical. The seeds are 
large, deeply set and bright colored, and give the fruit an attractive appearance. The 
pulp is firm and not very juicy. A promising late variety for market purposes. 

Lady Jane.—Received from Harrison & Sons, Berlin, Md. Flowers perfect. The fruit 
is rather small and irregular; color, light crimson; rather soft; flavor, very pleasant; 
The vines are strong growers but seem to lack in productiveness. 

Livingston.—From Flansburgh & Peirson. Flowers perfect. This variety was origin- 
ated by C. W. Middleton, and is said to be a seedling of Warfield fertilized by Jessie. 
The vines are hardy, strong growers, and have a tendency to form too many fruit stems; 
berries, crimson elongated conical, very sweet and rich; rather soft for shipping. Excel- 
lent for canning. They have the Warfteld shape but are slightly depressed at the apex. 

Mammoth.—From J. H. Hale, South Glastonbury, Conn. Flowers perfect. The plants 
made a very weak growth and developed only a few flowers, 10 per cent of which were 
frosted. There was not enough fruit to properly judge of its quality. . 
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McKinley and Mexican are two perfect-flowered sorts received from Flansburgh & 
Peirson, Leslie, Mich. 

McKinley seems to be very hardy and prolific. The berries are large, oblong conical, 
irregular and rough; color light crimson, turning dark if left to fully ripen, when they 
become rather soft for a market sort. They are large and showy but lack in quality. 

Mexican is a very upright, strong-growing plant with very few runners. The berries 
are large, regular, round conical; color, light crimson; seeds are large, scattering; pulp 
a little soft but of delicious flavor. It seems to be especially adapted to hill culture. 

Mrs. McDowell.—From M. Crawford, Cuyahoga Falls, O. Flowers perfect. The vines 
appear to be hardy and throw a superabundance of bloom. The berries are medium to 
large in size; form, irregular, oblong conical; color, light scarlet; seeds on the surface. 
The pulp is rather soft, sweet and pleasant. Many of the berries are hollow, and their 
irregular, rough appearance is against them as a market sort. 

Nettie—From Slaymaker & Son, Dover, Del. Flowers imperfect. Lacks in hardiness 
and productiveness. The fruit stems are strong and upright, but few in number. Berries 
are large to very large, coarse and irregular in form, many being fan-shaped, somewhat 
necked; seeds, large, deeply set; color, light red. They are very sweet and pleasant 
when fully ripe, but are often hollow and soft. 

New York.—From W. F. Allen, Salisbury, Md. Flowers imperfect. On our grounds 
this variety has not showed up equal to the claims of the introducers. The plants are 
very vigorous and hardy, but they form few fruit stems and only mature a portion of the 
fruit. The berries are medium to large, dark crimson, elongated, round conical, with a 
well-markedneck. They are of good flavor, firm in texture and attractive in appearance. 

Parson’s Beauty.—From Harrison & Sons, Berlin, Md. Flowers perfect. The berries 
are medium to very large in size, dark glossy red in color and thickly seeded; shape, 
irregular, oblong conical, broad at apex, somewhat shouldered and necked; flavor, mild 
and desirable. The husk is large and coarse, tending to prevent the berries from packing 
closely in the boxes. The vines are among the stronger growers and produce numerous 
stiff, upright fruit stems well loaded with good-sized berries. 

Pennell—From Flansburgh & Peirson. Flowers perfect. Promises to be of some 
value. The fruit is medium sized, dark red, firm, and has a sharp acid flavor that is 
desirable in a canning sort. The plants are not large, but are vigorous and appear very 
hardy. 

Pocomoke.—From Flansburgh & Peirson. Flowers perfect. The berries are medium 
sized, dark red, rather thickly seeded, long, conical, shouldered and flattened or fan- 
shaped. They are too rough in appearance to be attractive, but are extremely pro- 
ductive and have a desirable flavor. 

Reba.—From Slaymaker & Sen, Dover, Del. Flowers imperfect. Seemed to lack in 
hardiness and productiveness. Only two good plants came through the winter, and they 
did not mature fruit enough to properly judge of their merits. The berries were regular, 
round, conical; color, dark; lacking in firmness; flavor, good. 

Repeater—From Flansburgh & Peirson. Flowers perfect. The fruit stems were 
abundant and were well filled with fruit, but the plants were too weak to carry the 
crop. The berries are small, thickly covered with small seed; shape, regular, conical; 
texture, firm, and flavor pleasant. A stronger growth of plants might develop larger 
berries, but they were too small to rank among the desirable sorts. 

Robbie-——From Slaymaker & Son, Dover, Del. Flowers imperfect. It developed 
strong, healthy plants and upright, stout fruit stems. The berries were produced 
abundantly, but their roughness and light color are against them for market purposes. 
The size and quality was about medium. 

Rough Rider.—From Flansburgh & Peirson, Leslie, Mich. Flowers perfect. Originated 
by Charles Leonard, a prominent grower in Oswego county, New York. Pedigree, 
Eureka, fertilized by Gandy. The plants are hardy and vigorous like Eureka, but the 
fruit resembles Gandy in color. Berries elongated, conical, regular; color, light crimson ; 
seeds, large, deeply set; texture, firm. The plants appear somewhat deficient in pro- 
ductiveness, but the fruit is attractive, and it promises to be a valuable late sort. 

Seaford.——From Flansburgh & Peirson. Flowers imperfect. First named Lloyd by 
the originator, but afterwards sent out as Seaford. The plants appear to lack in hardi- 
ness, although they had plenty of vigor; fruit, medium to large, dark crimson, irregular, 
oblong conical; flavor, very rich and pleasant. They adhere strongly to the husk and 
have some admirable points. Could see no difference between this variety and Lloyd, 
received from M. Crawford. 
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Seedling No. 1.—A perfect flowered variety received from S. J. Lehman, Enon, 0. 
The plants made a strong growth and threw out too many runners. The foliage is light 
colored, but healthy. The berries are bright scarlet, round, regular, rather soft; flavor, 
very pleasant. The variety is very productive and although rather small for market, it 
promises to be of some value as a home berry. A little small for market. 

Shepherd.—From Slaymaker & Son, Dover, Del. Flowers imperfect. A strong grower. 
The fruit stems are short and well protected from frost by the dense large foliage. The 
berries are irregular, many broadened at the apex; color, light crimson; texture, solid; 
lacks in flavor. It has no especially promising characteristics. 

Stella—From Slaymaker & Son. Flowers imperfect. Fairly productive, but too 
rough and irregular to be of much value. ‘The plants are strong growers and set a large 
amount of fruit. The berries are very rough, oblong conical, light colored and sour. 

Stone 130.—From M. Crawford, Cuyahoga Falls, O. Flowers perfect. One of the most 
promising among the early varieties. The plants are extremely hardy, vigorous growers, 
and are very productive. The berries are of medium size, oblong and slightly broadened 
at the apex; color, light; seeds, numerous and deeply set; flavor, very pleasant, mild and 
sub-acid. The fruit holds its size well through the season. 

Sunshine—Plants received from Myer & Son, Bridgeville, Del. Flowers imperfect. 
Vines very strong, hardy growers and have a tendency to throw too many fruit stems. 
The berries are long, somewhat shouldered, conical, slightly flattened and occasionally 
coxecombed; texture, soft; flavor, not the best. They have a rough appearance owing to 
the seeds being deeply set. The plants are very productive but, in size and quality, the 
berries are not up to the standard. 

Twilight—From Flansburgh & Peirson. Flowers perfect. The berries are dark crim- 
son, round, or slightly oblong, and very juicy; pulp is a little soft but it has a pleasant 
flavor. The plants were badly attacked by rust and seem to lack vigor. They form so 
many fruit stems that the berries are small. 

Up-to-Date-—From W. F. Allen, Salisbury, Md. Flowers perfect. Lacks in growth of 
vines. The berries are small and of poor quality; color, light crimson; shape, round. 
Unless further trial shows an improvement in the growth of the plants and the general 
character of the fruit, this variety will be of no value here. 

1901.—From Slaymaker & Son. Flowers perfect. Only a few plants were received 
and they made a poor growth, hence more time will be required to correctly judge of the 
merits of this variety. The plants Jack in development of runners, fruit stems and 
foliage. The berries are small, irregular, light red, fairly good in flavor, but are lacking 
in numbers. 


NOTES ON STANDARD VARIETIES. 


Many of the older varieties are worthy of special mention and the following comments 
are made on their behavior and value as general purpose berries: 

Beder Wood is a variety that is largely used as a pollenizer. The vines are vigorous 
and the blossoms supply a large amount of pollen. The berries have a desirable flavor, 
but are a little soft and rather light colored for the present demands of the market. 

_ Brandywine for a home berry is excelled by but few varieties. Its attractiveness as 
well as its flavor makes it very desirable for home use and local market, but the softness 
of the pulp is against it as a long-distance shipper. 

Clyde is a vigorous, hardy sort, but unless it is on strong, moist soil it sets more 
berries than it can mature. It is valuable as a fertilizer for pistillate varieties, and is 
a profitable market sort, under high culture. The light color of the fruit and softness of 
the pulp are its leading faults. 

Crescent will thrive with as poor treatment as any pistillate variety grown, but given 
good care it is productive of firm attractive berries of medium quality. It has been 
superseded by Warfield in most places. 

Enhance is of some value as a pollenizer and as a market variety, but there are 
several sorts that excel it in productiveness. It does not stand drouth well on dry soils. 
It is being used for experimental work as a double cropper. 

Excelsior is one of the new bi-sexual early sorts of much value. It is a very vigorous 
grower and extremely productive of medium sized berries, but it is somewhat lacking in 
quality. It is a cross between Hoffman and Wilson. 

Gandy stands among the better late sorts. The berries are attractive, large, of good 
quality and always bring a good price when well grown. It is especially valuable where 
the beds are only renewed once in three or four years. 
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Glen Mary is highly prized by some for its vigor, productiveness, and strength as a 
pollenizer. The berries are very large, highly colored and of good texture for a large 
berry. In some sections it is very susceptible to rust, which probably is one reason that 
it is not more largely grown. 

Greenville seems to lack in hardiness, but when well grown, produces large and hand- 
some berries. he berries are firm, good shippers, and in some sections it has superseded 
Bubach. 

Haverland usually produces heavy crops of long, bright red berries. If it was a little 
firmer and better in quality, there would be none better for general culture. Under 
ordinary conditions it is one of the best varieties. 

Marshall has established itself with the better growers as one of the best fancy ber- 
ries; size, beauty and quality being its strong characteristics. It is not as productive as 
some other sorts, and it requires good soil and care, but when given proper culture there 
are few better kinds. 

Mayflower is extremely hardy and is very productive, but the berries are rather small 
and lack in quality. It is a strong grower and may develop considerable value as a 
fertilizer. 

Morgan Favorite is a large, stocky grower. It does not throw out many runners, but 
is fairly productive. The fruit is of good flavor and attractive in appearance. 

Nick Ohmer is a large, attractive berry of good quality, but seems to lack in growth 
and productiveness unless given the best of care. When given special culture it is one 
of the best exhibition berries grown. 

It is generally conceded that Parker Earle fails to mature all the fruit set. Its 
over productiveness is its greatest fault, and unless given the best hill culture or grown 
under other conditions equally as good, there are many varieties that surpass it. 

Sample has proved itself to be a very valuable sort. It is hardy and productive of 
choice, attractive berries. It has large healthy foliage and.stout fruit stalks. With 
strong soil and good culture it is one of the most promising kinds. 

Stone Early is of about the same season as Michels and seems to have more vigor. 
It makes many plants and the fruit is generally a little under size. The quality is 
not the best, but is good for an extra early sort. 

William Belt, for size, beauty and productiveness has few superiors. The quality is 
good, but there is a slight tendency to grow coxcombed. It does especially well on 
heavy, cool soil. 

Woolverton, originated by John Little, Canada, still holds its place among the 
desirable sorts. The flowers are perfect and strong in pollen, making it desirable as 
a fertilizer. The fruit is usually large, uniform, of fine appearance and generally 
produced in abundance; quality is good. 

Warfield and Haverland are probably more largely cultivated by the average grower 
than any other two varieties, as they do well with ordinary care, but given good culture 
they are both very desirable as canning and market berries. 


SUMMARY. 


In the place of some of the older early varieties, such as Michel Early or Beder 
Wood, Excelsior, Stone Early or Mayflower, which seem to have characteristics in 
some ways superior, might be selected. 

For large berries of high quality, Marshall, Wm. Belt, and Sample are valuable, but 
for market berries where quality is desired, Excelsior for early followed by Warfield, 
Haverland, Clyde, Sample, Wm. Belt and Bubach will, with good culture, give desirable 
results. 

Some of the newer sorts are promising, but need further trial. Senator Dunlap, 
Rough Rider, Empress and Parson’s Beauty are all berries of much promise, but every 
grower should carefully select such varieties as are suited to his methods of culture 
and environments. There are varieties largely advertised by the introducers, such as 
Michigan, New York, Bobolink, Sunshine, and others that have not done especially well 
here, and need further trial. 


Agricultural College, Dee. 31, 1901. 
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NOTES ON VEGETABLES. 


BY L. R. TAFT AND M. L. DEAN. 
Bulletin No. 196.—Horticultural Department. 


In the spring of 1901 a large number of the vegetable novelties offered by various 
seedsmen were secured, and at the proper time the seeds were planted for comparison 
with the standard kinds. An unusually large number proved to be of value, and with 
very few exceptions the seed seemed to have been carefully selected and the plants were 
even and true to type. 

The date of planting, time of maturity, height of the plants and the product are 
givep in tabular form, and a list of the addresses of the firms from whom the’ different 
varieties were secured is appended. 


NOTES ON BEANS—1901. 


GREEN PODDED SNAP VARIETIES. 


Early China, from Weeber & Don, is one of the earliest sorts to mature. It is desirable 
either for string or for shell-beans. Very prolific. The beans are pure white. Edible 
July 12. 

Giant Stringless, received from Vanghan, is true to its name in having giant pods. 
They are long, broad, stringless and tender. A very prolific sort with a.long period of 
edible maturity. Edible July 18. 

Golden Crown, from Thorburn, is a very prolific variety. The pods are long, tender, 
and light green in color, rather than yellow as the name would indicate. Edible July 16. 

Longfellow, from Vaughan, produced an enormous amount of tender, pleasant flavored 
pods. The pods were edible July 16, long, straight, round and stringless, and remained 
edible as long as any of the green podded varieties. 

Mohawk, from Ferry, was one of the quick maturing sorts of medium quality. The 
pods are dark green, long, flat and straight, but become tough in a short time. Very 
productive. Edible July 14. 

Smart’s Hybrid, from Childs, has strong and rapid growing vines, but is not as pro- 
ductive as some sorts. The pods are long, bright green and tender, but the flavor is 
strong. Slightly stringed. Edible July 18. 

Stringless Green Pod, from Burpee, is a rapid grower and very productive. The 
pods are long, bright green, round, very tender and entirely stringless. A promising 
new variety for garden purposes, while its productiveness and quality will make it 
valuable for the market gardener. Edible July 15. 

Triumph of the Frames, from Vaughan, is a small growing, early sort, of no special 
value. The pods are short, small and lack in quality. 


DWARF WAX VARIETIES 


Davis and Detroit Wax, from Ferry, in productiveness and quality have few superiors 
among the wax beans. Edible July 14. 

German Wax, from Ferry, a black-seeded variety, is vigorous in growth and the 
pods are numerous, long, white, thick and tender. They ripened early, and were edible 
for a long period. A very desirable variety, owing to its quality and productiveness. 
Edible July 16. 

Golden Cluster, from Ferry, is a desirable wax-podded variety. The vines are very 
prolific and strong growers. Edible July 18. 

Ivory Pod, from Weeber & Don, is not very vigorous and lacks in productiveness. 
The pods are small, waxy white, nearly transparent, tender and pleasant flavored. 
Edible July 14. 
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Kidney, from Thorburn, is an old variety of high quality. The pods are long, waxy, 
tender and desirable; beans white and excellent for shelling. Edible July 16. 

Round Kidney, from Johnson & Stokes, seems to be a selected strain of the Kidney 
Wax. It is very productive; pods round, waxy, thick and tender. Its edible duration is 
good. Edible July 17. 

Twentieth Century, from Burpee. The vines are strong, upright, productive and 
thickly covered with foliage; pods, small, long, curved, round, thick, waxy and tender. 
A very desirable bean of its class. Edible July 18. 

White Kidney, from Vaughan, seemed identical with Kidney, from Thorburn, and is 
a valuable garden bean. Edible July 17. 


ENGLISH DWARF. 


The English beans are upright, rank, bushy growers, and have large, oval, coarse pods. 
There are not many beans in a pod, and they are usually shelled and eaten as peas. 
They are rich in flavor and make a toothsome dish. Four varieties were received from 
Thorburn. ; 

Broad Windsor reached a height of three feet, but was shy of pods. The pods were 
very large and broad, and contained one to three beans, some of which measured an 
inch in length. 

Mazagan is one of the earliest maturing varieties. The plants, which are about two 
feet in height, are not very productive; pods, large, containing from one to three large 
beans. Edible August 1. 

Small Horse is similar to Mazagan except smaller. Edible August 1. 

Sword Long Pod has longer and more narrow pods. The beans are smaller, and about 
the same texture and quality as the other varieties. Edible August 8. 


POLE VARIETIES. 


French Yard Long, from Thorburn, has strong growing vines, but lacks in productive- 
ness. The pods are long, very slender, round and tender, but the beans are poor in 
quality. Edible July 26. 

New Early Dawn, from Livingston, is a quick growing, early maturing Lima bean of 
excellent quality. 

Seibert, from Livingston, is a standard sort of choice quality. Edible July 26. 


BUSH LIMA VARIETIES. 


Willow Leaf, from Burpee, is a low-growing variety of no economic value. The 
leaves are long, slender and pointed; pods, short, with one to three white, tender beans 
of good flavor, but the plants are too small and too shy bearers to be of any special 
value. Edible July 28. 

New Wonder, from Johnson & Stokes, is a strong growing bush sort of the Lima type. 
The vines were loaded with pods containing two or three beans of excellent quality. A 
desirable variety of this class. Edible July 24. 


WHITE PEA. 


White Bacon, from T. W. Wood & Sons, is a selected strain of the ordinary white 
pea bean. Edible July 16. 


NOTES ON CAULIFLOWER, CABBAGE, ETC. 


The experimental plat of plants of the cabbage family contained eighteen varieties of 
early cabbage, seven of medium, six of late and three of red cabbage; five of kale, 
three of kohl-rabi, five of Brussels sprouts, several varieties of broccoli from the 
United States Department of Agriculture, and a collection of cauliflower. 


EXPERIMENT STATION BULLETINS. 167 


CABBAGE, 1901. 


Date. 8 g 63 
ue al etfs MES 
Early varieties ba 3 5 ae 
é =I > 4 p, fn 
(Planted April 16.) peed ate 5 2 SUM ee MMlat 
ro] a he 
ad so | SB | Be | Be 
Ss ae ae 58 Ea 
“2 2 we =| g ne o 2 
4 aa =] on ro 
ey a 4 a < 
PMN EIG GIDE) db bean gdooudobadsoad SVR U SNA a. ctalaaielsiatectsl< July 10...) July 18... 86 75 4 
INU S ucduoodecuuncopmuanadsdpaann Currie Bros.......... oh tool pet a lsore 80 55 3.1 
Harly Drumhead.........0-....00- IDNKEG MS dndedhobooNNEL St en ot als SO tl APS ae 88 90 4.8 
Marly DrumMhead ese cans cn oes LMS? Totnes hog ononaLe Spe Olees ha namie ko ctets 86 85 4.56 
Barly Flathead. ...........-0c...0- BS UIGDE Ce cleipie cieialere sisi 3) AY Sal] ult eg 2 Vege 84 60 4.1 
PHAMUL ES Deccstelelclaletaleraiclsiaiei-ietela(« stcieroterers GE LOLYe alejeereteieisiniete's he te ntelt: 920. ali) 5e 80 60 3.6 
MATES Ga ctarc pete slelatetel =) eiciare aie/arsiste AVR TOMA esas eteloialets'slotere Sr Ce reli WAG Saas 90 80 4.4 
Early Jersey Wakefield........... Se TOA Ie rae tak Lee A ea ee, Kee LAr eye 78 98 4.2 
LOFT TAVoAS| SopoobouecdedoCudEasoudaor COP i \babeoreugoone Oe 6.. Corrs i 87 82 3.4 
IDFTIEEUE a cog dopboseosdedoogsenoopass lslMinulsjocoogubdboganbac us 4.. Seek a 82 85 8.10 
PUTER S ateteleieretayelae cetetsteieisteta'=+lalalatele WET AE) Noacd Hegconuce oR Gane SOL 82 94 3.1 
POMBE ha ob oabn adogcaooonsaoadad U.S.Department....| ‘“ Gee ee le) 82 65 3.6 
Henderson’s Early Summer...... Walohanh sce. tarehias Go nce <r en 80 95 4.2 
ATO er Wakefield i525. nrc. sie lojers eraieie LNGISA Cognoanocuouoagar Ob 8.. ape AN) 84 85 4.6 
ipnaley lei Sieh po.gooRadodannogrogondn Weeber & Don....... se UE RN a 76 65 2.8 
SCVENty-CloN bs. 4. - ce cw amie ats ain IBUEPE eee el-\e eats) sls tees 4.. OG ae! 80 82 3.9 
Twentieth Century................ WiHtole cencoonnscaccddad Ue Seve 68> 020 84 85 4 
DVOMUMIbE EEE e ee tec. Soctateisieitclalets anes RAWSOD eee tases ue 6.. av eiby be) 82 70 3.8 
Medium varieties. 
(Planted April 28.) 
AM SCASONE): « <2 i510 isn sciences Ferry .........-+.+00- Aug. 2...) Aug. 12... 96 80 6.2 
UME 2s can done voce a Vaushaniso ss) a.csnecs COS acai MGC ome eal [ale eh 90 6.8 
MGTEN NDE GRIER erperm tare cteyarsicreterelers\eiele stere LOUIS Sa ereerecitarctetetete DULY) ZO ce eeeLOes 89 75 5.8 
TAS LOMA asi stero)«6a)slelsieiefareis\alolojcynieisia{s%e\aie Maule ..............-. Aug. 4.5.) S* 20.10). 98 89 6.75 
INGUINVELOSS rracieisteetstietsrsicleve cenit spicictelsle vaca caboubatoodeD July 30 Sor) bees 93 0 5.6 
CUCM Grelcsopbababodbooescnosaoen WER th gaosobengoooe Aug. 8 $6 2d 102 92 7.1 
Viv aide Modan tibagcagoue sqeoanoce LON Roca nopdonccnd nM 6 eA) 100 90 6.1 
Late varieties. 
(Planted July 2.) 
DIATHOVG WINTER. stoeicle\eln'e «'a/o1s) e«'eie GLE SOL ee alesse | Sept. 30...) Oct. 10... 89 78 7.6 
IOAN \\ Alene He Goa a angoteddd poooed Vanghan... 22.32.22. Oct 2:7 aie LO. 91 85 8.2 
INIA IDRC Noe has basooguadesnncoe Mie MSN Sot Wea odo A Coal eae ae ene 93 90 8 
IG Ke beh ky eee don opoe ondoe coaace Se eiatelevekatatatatereiaiele W (Horl|) thee tele 95 80 7.75 
Mammoth Rock Head............ Johnson & Stokes...) ‘ log ||P US alee 90 85 6.9 
Premium Fiat Dutch............. Wate han ens. nl PMN oa lhe Acie 91 95 8.5 
Red. 
(Planted July 2.) 
} 
PN E EU C AC paciecitelsislereiasioler® -ielelercl elas Plo tb ness sae deiceee 6) BOD: 8.4) Sopte ooze 67 50 3.2 
ReaeHollander-.-.. sccccsre es = = COs (55-5 posnacdodenc es 28ers OCLs Unis 87 75 4.8 
AX COPE OHS Herta eiiarctesatesieecisievielsis WEN hoonsouepeoncoads 56) 208 Lene ARAN 75 68 3.8 


EARLY VARIETIES OF CABBAGE. 


Little Pixie was the first variety to reach edible maturity. The heads are small, but 
very solid, white and tender. Early Jersey Wakefield was only two days later, and the 
size of its heads and their quality are much in its favor. 

Seventy-eight, received from W. Atlee Burpee, was only two days behind Early Jersey 
Wakefield, and the heads were nearly as large, firm and of very fine quality. The plants 
are strong and the upright habit of the foliage will permit of close planting. It comes 
in the season of Henderson’s Early Summer, but will hardly take its place. 
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Alpha, Earliest, Eureka and Express all reached maturity at the same time, and 
have some value. 

Foremost, received from the United States Department of Agriculture is of the 
Jersey Wakefield type. The heads were small, hard and crisp, but not as good as 
Wakefield for early use. 

Twentieth Gentury, from Vick, is a desirable early sort of the Early Summer type. 
The heads are about the same size and equal them in quality, but a smaller per cent 
of the plants produced heads. 

The other early kinds have been previously described. Most of them have some value, 
but none equal Wakefield or Henderson’s Early Summer. 


MEDIUM VARIETIES. 


All Seasons, Autumn King, Succession and Vandergaw are among the better sorts of 
this class. They are of strong growth and generally develop a large per cent of valuable 
heads. If sown late they can be kept for winter use. Lupton is also a valuable sort, 
but Nameless produced rather small, soft heads. 


LATE VARIETIES. 


The six varieties tested are standard sorts and are valuable late keeping kinds. 


RED VARIETIES. 


Niggerhead is a dark, purplish-red cabbage. The heads are small, hard, deeply 
colored, crisp and tender. 

Red Hollander and Red Polish are two good varieties of this class. There is not much 
demand for red cabbages, but the above are among the desirable kinds. 


KALE. 


While Kale is not very commonly grown, those who are familiar with its use esteem 
the three dwarf varieties, Curled Scotch, Brown and Moss very highly. They differ 
principally in their color, all being low-growing, spreading and very attractive. 

Green Curled is a tall variety much resembling Dwarf Scotch, except that it is taller 
and larger, the plants sometimes measuring three feet across. 

Siberian is a tall, coarse-growing sort, which is quite strong in flavor. 

After being frosted the kales may be cooked the same as cabbage or used as greens 
or salads, and are much relished. 


KOHL-RABI. 


Of this vegetable three varieties, Early Purple, Early White and Large Green were 
grown. They are of easy culture and are cooked the same as turnips, to which they 
are greatly preferred by many. The Early Purple and Early White are quick-growing 
varieties and differ only in color. Large Green has tall, coarse tops. The edible portion 
is of poorer quality than the varieties named above. 


BROCCOLI, 


Several varieties were received from the Department of Agriculture in 1900. They 
were tested last season but failed to produce heads. This year the trial was repeated 
with the same results. The plants made a rank, bushy growth, but no heads were 
produced. In some sections they succeed better than cauliflower. 


BRUSSELS SPROUTS. 


Hereules and Long Island, from Vaughan, and Improved Dwarf, Paris Market and 
Tall, from Weeber & Don, comprised the varieties grown. They all made a vigorous 
growth, but the small heads were so loose, strong and poor in quality that they were 
not edible. The dry, hot weather in August and September was probably one cause of 
the poor quality. 
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CAULIFLOWER. 


For several years the cauliflower has been so badly affected with black rot, a bacterial 
disease, that we have been unable to grow it here, but this year several varieties 
developed choice heads. 

Early London, received from Thorburn, reached edible maturity first, and the heads 
were of excellent quality. While they were not very large, they were solid, white and 
tender. 

Early Snowball, from Ferry, and New Snowball, from Vaughan, appeared to be 
identical and developed excellent heads. 

Extra Early Dwarf Erfurt and Early Dwarf Erfurt matured a few small heads, but 
the tendency to break and start seed-stalks is against them for general use. 

Dry Weather, from Burpee, has the same tendency as the Erfurts, the seed-stalks 
starting very soon after the heads reach edible size. The heads are small, compact 
and well covered by the foliage. : 

Copenhagen has its heads poorly covered by the foliage, and they are badly discolored 
by the sun if the leaves are not tied about them. The heads often burst and the seed- 
stalks start before they reach their full size. 

Early London and the Erfurts are the most desirable early varieties, and Snowball 
is among the better general purpose varieties. 

When planted on cool, moist soil, and given good culture, the cauliflower is usually 
a profitable crop, but it is far from reliable on dry soil in hot summers. 


CHINESE CABBAGE. 


The Chinese cabbage Pe Tsai, received from Vaughan, proved to be a vigorous growing 
form of wild mustard. 


NOTES ON LETTUCE. 


The table gives the general characteristics of the varieties previously grown here and 
the notes will include only the newer sorts and some of the standard varieties. 

Big Boston is of the same type as Boston Market, but the heads are larger. The 
quality is no better, but the size makes it more attractive. For forcing it requires more 
room than the smaller heading sorts and is very susceptible to rot. 

Bronze Curled, received from D. Landreth & Sons, is a promising new variety. The 
leaves are closely curled, but do not form a solid head; quality excellent. The borders 
of the leaves are of a delicate bronze tint. It is attractive and desirable. 

Crystal Palace, received from W. A. Burpee, Philadelphia, seemed to be identical 
with Iceburg. It is a solid heading variety of excellent quality. The heads are very 
attractive, conical in shape, crisp and tender. 

Leviathan, from Wm. Elliott & Sons, New York, is a very large heading sort. The 
heads are broad, solid, and enveloped by the outer foliage, which completely blanch the 
centers, making them white, tender and crisp; flavor excellent. It is long standing and 
a desirable garden variety. 

England, from Burpee, is a close heading sort of no special value, being inferior in . 
quality to Crystal Palace and many others of similar type. Their dark green color 
with reddish brown tinted edges makes them quite attractive, but they are not sure 
headers, many plants being open and tough. 

Everlasting, from J. A. Everitt, Indianapolis, Ind., is a smooth-leaved, close heading 
sort of promising characteristics. The heads are closely covered, well blanched, crisp, 
tender and mild flavored. It seeds slowly and stands dry weather admirably. A good 
main crop sort. 

Golden Queen, from Vick Sons, is a very early heading sort. The heads are quite 
solid and have a small amount of superfluous foliage. The quality is good, but the 
smallness of the heads is against it. 

Giant Glacier, from Burpee, is a heading variety of superior quality. The heads are 
solid, closely covered with the outside foliage; texture very crisp and tender. It does not 
seed readily and is a choice variety for general use. 

Golden Gate, from Johnson & Stokes, Philadelphia, is a very attractive heading 
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variety. The heads are not as solid as some, but are closely enveloped and the inner 
leaves are of a rich cream white color, very tender, crisp, and of pleasant flavor. It is 
long standing and desirable. 

Maximum, “from J. C. Vaughan, is a very large, hard heading sort of desirable quality. 
It stands a long time before the seed stalks start, and does ‘not get tough and strong 
as readily as some. 

Milly, from Vaughan, is a small, loose heading sort. The leaves are smooth—edges 
deeply serrated; heads small, tender and crisp; flavor mild. It is of no especial value. 

New Summerlead, from Johnson & Stokes, is a quick growing, open head, cutting 
variety. The leaves are broad, crinkled, tender and crisp. Seed stalks start rather 
early, but it is an attractive early sort. 

New Treasure, from Johnson & Stokes, is an attractive, desirable heading sort; the 
heads are solid, and tender and have a mild, pleasant flavor. 

New York, also called Wonderful, from Burpee, produced very large heads, but they 
were loose and open and the inner leaves were tough and strong. It is strong growing 
and very resistant to dry weather. 

Nos. 42 and 1901 were received from Burpee. No. 42 is a quick growing, loose 
heading variety of good quality, while 1901 is a rather slow growing head sort of 
promising characteristics. 

Royal, from Vick Sons, has smooth leaves, which form close but not hard heads. The 
centers are yellowish-white, crisp and tender and have a mild, pleasant flavor. A 
valuable addition to this class. 

Sumatra, received from D. Landreth & Sons, is a close heading sort of excellent 
quality. 


LETTUCE, 1902. 


Varieties. Seedsmen. Habit of growth. Color. 
ZOM STS opancoraonber Johnson & Stokes..... Heading.. Green with pink margin. 
PATI SCASODS oreeie)ale/o(nie'=1- ore AG WEE Eile osdogacd Heading.... Dark green. 
Asparagus Cos.......... Up Ga wena sth itacseandac Opentrrtepeceerrerrit Dark green. 
Blonde Beauty.......... Hort. Department.....) Compact heading 5aobe Light green. 
PSL OES OB LOT s (airtel stalolsloreiese/2i= J.C. Vaughan.......... Compact heading...... | Light green. 
Brown Dutch.........-.. J Co Vales hani cera ciel Half heading........... Dull green, red border. 
Bronzed Curled......... D. Landreth & Sons...| Half heading........... Green, bronzed edges. 
Cream Butter...........- Wi. Attlee Burpee....... Close heading.......... Light green. 
Crystal Palace.......... W. Atlee Burpee....... Close heading.......... Dark green. 
Elliott’s Leviathan..... Wim. Elliott & Sons...| Large hard heading...) Bright green. 
inode letter jelotsialetoieielesatete W. Atlee Burpee Loose heading......... Dark green, reddish brown 
Everlasting... ....| J. A. Everitt..... ..| Close heading.......... Bright green. [edges. 
Golden Queen. Shieh tet rsic Wick Sonsieeeccucecccion Solid heading.......... Dark green. 
Giant Glacier........... W. Atlee Burpee Solid heading.......... Light green. 
Golden Gate............ Johnson & Stokes......| Close heading.......... Dark green. 
Grand Rapids Forcing..| Hort. Department......| Open, spreading....... Bright green. 
isn Spo gdeoucbog7onoad J.C. Vaughan.......... Solid heading.......... Dark green. 
Hamilton Market....... J. A. Bruce & Co...... Open LOOSC ecieieiciciae ne Bright green. 
eset togdanecsbaao soot J.C. Vaughan.......... Close heading.......... Dark green. 
WVEQRTOTEMIN 6s, 5 \0\+:0/0 e\e/n'ele\s'> J.C. Vaughan.......... Large, close heading..| Dark green. 
WIN ead se0bdone soecga0r J.C. Vaughan.......... Small, loose heading...) Light green. 
Mignonette Peter Henderson...... Open, wrinkled........ Purple tinted. 
NonPG io oo saptgagedcenuer J.C. Vaughan.......... Open, wrinkled........ Bright green. 
InfieG(enl jegoduen eb soenne W. Atlee Burpee....... Solid heading.......... Dark green. 
New Summerlead....... Johnson & Stokes......| Open, loose heading...) Light green. 
New Treasure........... Johnson & Stokes......| Close heading.......... Dark green. 
New York Cabbage..... Hort. Department......| Large, loose heading..| Bright green. 
IN(0)5 6 Mo socemaooanoacauedac W. Atlee Burpee....... Open; TOOsera ce eee Light green. 
loca saesodsAopodaodsaric W. Atlee Burpee...... Close heading.......... Dark green. 
1 Monel laesasoosauon uagode. Wa CKO UB sree tree eeitcuan Loose heading. ....... Dark green. 
Simpson (Early Curled).| J.C. Vaughan.......... Loose heading......... Bright green. 
Simpson Black Seeded..| J.C. Vaughan.......... Closely curled......... Dark green. 
bbe ae ade Sha dneesousce D. Landreth & Sons...| Closely curled......... Dark green. 
BUSA OME rateeajelewieraintele Jas. J.H.Gregory & Son) Large, close heading..| Green, purple tinted. 
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SUMMARY. 


For early maturity, among the loose, open, crinkled varieties, Hamilton Market and 
Early Curled Simpson are desirable, but although a little later, Grand Rapids is more 
largely grown for forcing purposes than any other sort. 

Giant Glacier, Golden Queen and Crystal Palace are choice varieties in the class with 
Cream Butter. 

Among the larger kinds there are few better sorts than Leviathan, Maximum and 
New York. 


NOTES ON PEAS. 


Several of the varieties in the table that have been grown for a number of years and 
described in former bulletins will only be mentioned in a general way. 

Advancer is a standard early sort. The pods are numerous and well filled with peas 
of medium quality. 

American Wonder is more productive than Advancer and the peas are better in 
quality, but they do not yield as large a proportion of shelled peas. Both of them are 
among the more desirable early sorts. 

Athlete, from J. C. Vaughan, Chicago, is an early maturing variety of fair quality. 
The vines are spreading and grow from eighteen to twenty-four inches high. The pods 
are rather scattering, slender at the stem end, and rather blunt at the apex, and poorly 
filled. The edible period is very short and the pods ripen at one time, which makes it of 
value as an extra early sort to be followed by other crops. 

A No. 1, from Gregory, is very productive of pods, but they are short and poorly 
filled. The peas are large and of good quality. 

Blue Imperial, from Weeber & Don, New York, has strong, dark-colored vines, 
averaging about two feet in height; pods numerous, broad, long and well-filled with 
tender, plump peas of good quality. Their length of edible maturity and high quality 
make them very valuable as a garden sort. They are strong growers and quite resistant 
to dry weather. 

British Queen, another variety received from Weeber & Don, did not germinate well 
and, although a few vines reached a height of eighteen inches, they failed to develop 
any pods. 

Champion of England is one of the tall, standard garden and market varieties. The 
vines are vigorous and productive and the peas are of high quality. Its period of 
edible maturity is quite long. 

Claudit, received from Gregory, is a very productive variety. A large per cent of the 
seed germinated and the vines are strong and vigorous, averaging from twenty-four to 
thirty inches high. The pods are long, well- filled and give a lar ge proportion of shelled 
peas, of superior quality. 

Daisy, from Vick, is a choice wrinkled variety. The vines are strong and productive, 
and the peas tender and sweet. The quality, length of edible maturity and productive- 
ness make it a valuable home variety. 

Earliest of All (Alaska), received from D. M. Ferry & Co., is fairly productive and 
one of the first to mature. Although somewhat lacking in quality it is one of the 
best early sorts for market purposes, as the pods mature very evenly. 

English Forcing, received from W. Atlee Burpee & Co., Philadelphia, produced numer- 
ous pods, well filled with sweet, tender peas. The vines are dwarf, dark-colored and 
vigorous, and it is a promising variety. 

Giant White Sugar, from Thorburn, is a desirable large-growing variety, with sweet 
tender, edible pods. The vines are from two to three feet high and quite productive; 
pods long and broad, containing five to seven large, sweet, tender peas. 

Gradus is a variety of high quality, but it has low germinating power, the seed 
rotting if the soil is wet and heavy. The vines are quite productive and the peas are 
among the best in quality. The same variety is sold as “Prosperity.” 

King of the Dwarfs, from Vick, is a cross between American Wonder and Little Gem. 
The vines are dwarf like those of American Wonder, but the peas resemble Little 
Gem, being quite short, and containing from five to seven small, tender peas. The 
plants lack in productiveness. 
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Teddy Roosevelt, received from Northrup, King & Co., Minneapolis. The vines are 

tall and spindling, with dense, light colored foliage. The pods are scattering, long, 
pointed at both ends; somewhat like Gradus, but more slender. The peas are of good 
quality. 
5 ee Laxton, from Vick and also from Currie, is said to be a cross between Gradus 
and Extra Early. As compared with Gradus, the vines are shorter, but are about 
equally productive. The peas are quite sweet and the proportion of shelled peas to pods 
is larger than with Gradus. It promises to be a valuable early, wrinkled pea. 

Mammoth Gray-Seeded Sugar, received from Thorburn, produced the longest pods of 
any variety grown. While tender, they are eaten the same as string beans. The vines 
were very strong, tall growers, and were heavily loaded with pods, which yielded a 
good per cent of shelled peas. These are large, tender and rich in flavor. 

Market Garden, Hosford, is one of the best varieties grown, for market or home use. 
In productiveness and quality it has few superiors. It is largely grown for canning 
purposes. 

Master, from Johnson & Stokes, Philadelphia, is one of the most promising new sorts. 
The vines are of medium height, strong, upright, branching, and densely covered with 
dark-green foliage. The pods are numerous, canoe-shaped and well filled with peas of 
superior quality. 

Matchless Wonder is a strong grower and very productive of small, short pods, which 
yield a high per cent of shelled peas. These are small and somewhat lacking in quality. 

Melting Sugar is another sweet, edible-podded variety. The pods are very numerous, 
but they are rough and irregular. The peas are large, tender and sweet, and the vines 
are quite tall and rank in growth. 

Midsummer, received from John A. Salzer, La Crosse, Wis., has thrifty and productive 
vines. The pods are long, quite pointed at the stem end and blunt at the apex, well- 
filled with large, tender and sweet peas. The season, productiveness and quality make 
it a promising variety. 

Monarch, received from the Livingston Seed Co., Columbus, O., has strong-growing 
vines, but lacks in productiveness. The pods are shaped much like those of Stratagem, 
but the peas are inferior in quality. 

Prolific Early Market, received from the same firm, has medium sized vines which 
are very productive. The pods are short, but well filled with peas of low quality. It 
was one of the earliest to mature and this with its productiveness makes it a valuable 
early sort, especially for the market gardener. 

Prolific Giant, from W. W. Rawson, Boston, has the largest and coarsest vines of any 
variety grown. The pods are canoe-shaped, tender, sweet and edible when small, but 
they mildewed badly and their irregular, wrinkled appearance destroyed their attract- 
iveness. The peas were large, tender and sweet, but few in proportion to the bulk of the 
pods. Of no particular value. 

Reliance was received from W. Atlee Burpee, and has small, rather spindling vines; 
foliage light green; pods short and well-filled, but lacking in numbers. The peas are of 
good quality. 

Scorcher, from Salzer, is a quick growing and very productive variety. The period of 
edible maturity is quite short, and the peas soon become hard and dry. Their productive- 
ness and earliness make it a valuable market variety. 

Stratagem is one of the standard, main-crop varieties. It is a vigorous and pro- 
ductive plant and the peas are of good quality. 

Surprise, from Burpee, and New Surprise, from Vaughan, proved to be nearly if not 
quite identical. New Surprise did not mature as quickly, and gave a larger per cent 
of shelled peas, but there seemed to be no difference in their quality. They are vigorous 
and productive varieties and as they mature early and evenly they are valuable for 
market garden purposes. 

Tall Erfurt Sugar, from Vaughan, is an edible podded sort of little value. The pods 
are numerous, but they are poorly filled and as a rule are badly wrinkled. 


SUMMARY. 


For market garden purposes, where quantity and earliness are the chief considera- 
tions, Scorcher, Prolific Early Market and Earliest of All are valuable varieties, but 
for quality Gradus or Thomas Laxton are far superior, and they are nearly as early, 
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although more care has to be taken to delay sowing them until the ground has become 
warm. 

As mid-season, or main crop varieties, Hosford Market Garden, Master and American 
Wonder are among the better sorts. 

Stratagem and Champion of England are standard late var ieties, while Monarch and 
Blue Imper ial are among the more promising of the new sorts. 


NOTES ON SWEET CORN. 


Champion, received from J. C. Vaughan, Chicago, Ill., is one of the desirable early 
sorts. The ears are of good shape and are well filled at both ends with tender, milky 
kernels of good flavor. The plants were free from smut and grew few suckers. 

Country Gentleman, a standard sort which should be included in every garden collec- 
tion. The kernels are long, tender and of the best flavor, remaining edible for a long 
period. It is the leading variety for the main crop. 

Concord, an old standard second early variety, lacks in quality, but is a good general 
purpose sort. e 

Cosmopolitan, received from W. Atlee Burpee, Philadelphia, Pa., is a very promising, 
large-eared, early sort. The ears are symmetrical, and well filled at both ends; kernels 
broad, deep, tender and rich in sugar. The stalks are good growers and averaged one 
good ear per stalk. 

Dreadnaught, from Burpee, is not a sugar corn, but is of the dent type. It strongly 
resembles the old Early Adams, except that the stalks are much coarser and stronger 
growers. The quality is such that it has no place among the desirable sugar corns. 

Evergreen, is a selected strain of Stowell that produces ears of high quality, much 
earlier than the later varieties of this class. Valuable for market or garden. 

Evergreen, Dobbin’s Early, is identical with the above variety and is valuable as a 
medium, early variety of high quality. 

Hickox is a variety maturing a little earlier than Stowell, and of nearly as good 
quality. If planted at the same time, they make a very good succession. Good for 
canning, market, or the home garden. 

Mammoth, a very large-eared sort, follows Stowell. The ears are very large and well 
filled; kernels broad, deep, sweet and milky. It is the best late variety. 

Metropolitan, received from J. C. Vaughan, Chicago, is a good second early sort. The 
ears are well filled with fine-flavored kernels. It is a true sweet corn, a good grower, 
free from smut, and a valuable acquisition to the large-eared early sorts. 

Melrose, received from J. M. Thorburn & Co., New York, was somewhat affected with 
smut. It is a mid-season variety of medium quality. The ears are well covered, but the 
kernels are a little tough and lacking in sugar. 

Minnesota is an old standard market sort and needs no description. The long ears 
of medium quality, and its productiveness make it valuable for the truck gardener. 

Number 7, received from F. B. Mills, Rose Hill, New York. The stalks are tall, strong 
growers; ears long, uniform, slightly tapering; kernels are broad, short, tender and 
sweet. It is very much like Minnesota, but a little later, larger and better in quality. 

Old Colony is one of the best second early varieties. The kernels are very white, 
sweet and tender. 

Peep of Day, showed no improvement over last year relies to the amount of smut. 
The ears are small, and the kernels lack in quality. Of no value except as an extra 
early sort. It is not a genuine sugar corn. 

Sheffield, received from W. Atlee Burpee, Philadelphia, is said to be a cross between 
Cory and Early Adams. It is desirable for productiveness and quality. The ears are 
of good size and the kernels milky and sweet. 

Stowell is the leading variety for canning, market or home use, and needs no descrip- 
tion. The attractiveness of the ears, the quality of the kernels and its productiveness 
place it at the head of the list of desirable general purpose varieties. 

Triumph, from T. W. Wood & Sons, Richmond, Va., does not promise to be of any 
special value. The ears were not well filled at the tips; the kernels are short and 
rounded and are of inferior quality. There are many better varieties for ordinary use. 

White Cory (Mammoth), still stands as one of the leading extra early sorts. 
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For a succession during the season White Cory, Champion and Sheffield are desir- 
able early sorts. Evergreen, Hickox and Country Gentleman are among the best for 
mid-season; Stowell and Mammoth for late. 


SWEET CORN, 1901. 
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Acme, from G. W. Mace, Greenville, O., was true to type and made a rank vigorous 
growth. The tubers matured early and are of good shape and quality. They are well 
bunched in the hill and can be planted closely in the row. 

Daughter of Rose, from Salzer, is a seedling of the old Early Rose, and resembles it 
very closely. Not as quick to mature as some other early sorts, but the quality is good. 

Eureka, from W. A. Burpee, Phila., was of strong growth and seemed to be resistant 
in a marked degree to the attack of the potato beetle. The tubers are irregular, oval, 
slightly flattened; skin smooth, with minute dots and netted patches. The eyes have pink 
markings, and are shallow. They mature quickly, yield well and are very dry and 
mealy when cooked. Of considerable promise. 

Norwood, from W. W. Rawson, is of the Early Rose type. It was one of the most 
productive early sorts. The tubers are long, pinkish white; eyes shallow, slightly lipped, 
and have pink markings. The elongated regular form, smooth skin and _ excellent 
quality makes them an attractive and desirable variety. 

White Ohio, from Mace, was identical with those grown several years. They have the 
roughened skin, and the same shape as Early Ohio, but are nearly pure white. They are 
a selected strain of the Early Ohio, and yield better. They are a good early sort. 

Big Crop, from Mace. The vines are about two feet high, light green, strong, and 
rather branching; tubers large, nearly round at the seed end, tapering toward the 
stem; skin, pink tinted, a little netted but rather free from dots. The eyes are pink and 
rather deeply set which gives the tubers a rough appearance. The flesh is very white and 
dry. It is a promising sort. 

Farmer’s Favorite, from Hiler, has rather rough tubers; eyes deeply set, and 
shouldered. The skin is pinkish white, finely netted; flesh very firm; white and fine 
grained. The vines are strong, spreading well over the row thus shading the ground. 
The tubers are bunched in the hill, of uniform size and yielded among the best. The 
vigor, yield, and quality make it promising. 
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Green Mountain, from Hiler, has been one of the standard market varieties in some 
sections for several years. They yield well, have a rough russeted skin, firm and are 
good handlers. They are a good size; a little rough and irregular, oblong, slightly 
flattened; eyes are strong, prominent, and start late, making them good keepers. 

Hiler’s Choice, from Hiler, is a very clear, white skinned variety. The eyes are 
shallow and broad. The skin is somewhat specked with fine dots. The vines are very 
rank and vigorous; tubers are scattered in the hill and grow close to the surface. The 
yield was very satisfactory, and their quality is such that it certainly promises well. 

Home Comfort, from Hiler, has spindling branching vines; tubers, long, bright 
pink, with a reddish cast; skin, netted and somewhat russeted; eyes shallow, small, 
but strongly marked. The flesh is very white and floury, and the shape is such as 
to make them an ideal baking potato. 

Mark Hanna, from John A. Salzer, La Crosse, Wis., is of the Carman type. They 
are good yielders, attractive in appearance and at the present time, fill the demands of 
the market potato. The quality is good, and their firmness denotes keeping qualities. 
They are certainly very promising. 

Marvelous, from Salzer, has some qualities that make it worthy of further trial, 
although it gave us light yield. It is of a uniform, regular, oval rounded form, smooth 
skinned, shallow eyed, and fine textured. 

No Equal, from Hiler, is a promising white potato. The vines are tall, upright 
growers, densely covered with light green foliage. The tubers are well bunched but 
rather deep; skin veined, and somewhat netted; eyes of medium depth, broad, open, 
strong, slightly lipped. Some of the eyes are on raised bunches giving a slight irregu- 
larity in shape, but generally they are uniform, oval, tapering toward the ends, and 
somewhat flattened. The quality and texture of the flesh are desirable. 

Pan American, from Hiler, is an elongated, regular, round tuber. The eyes are 
broad, open, distinctively marked and usually set in broad, open depressions. The 
skin is white, finely veined, texture firm, flesh white. Jt has the markings of a good 
keeper. The vines are of medium strength. 

tough Rider, from Salzer, appears to be of the Sir Walter Raleigh type. The vines 
are dark green, strong and vigorous, tubers uniform, white, attractive and of excellent 
quality. It is a very promising variety. 

Scotch Grey, received from G. J. Judd, Montrose, Mich., is a very attractive potato. 
‘The skin is clear cream white, eyes strongly lipped, broad, of medium depth, and have 
delicate pink markings. It is very solid and a good keeper. The vines are vigorous, of 
medium size, and spreading; tubers are of the Rural New Yorker shape, but less 
likely to grow rough and irregular. 

Steuben, from Hiler, has rough, irregular shaped tubers. The skin is cream white 
specked with numerous russet dots: eyes narrow and shallow. They appear to be 
rather spongy, but the flesh is white and dry, and it appears to be of some value. 

The early potatoes yielded well and the tubers were of superior quality; good size 
and attractive in appearance. <A collection was sent to the Pan-American Exposition at 
Buffalo and was favorably commented upon by growers. 

The conditions were such that the later varieties made a poor showing, and no opinion 
will be expressed upon the merits of the newer sorts, until they are given further trial. 

Michigan is the leading white variety in yield (219.29 bu.) and earliness of maturity. 
Aeme (152.91 bu.) and Andes (159.38 bu.) are excellent varieties. Cole (199.55 bu.) 
is one of the newer sorts that matured but a few days later. 

Daughter of Rose (274.71 bu.) is second early, but gave the largest yield of any of 
the new varieties. Eureka (165.86 bu.) is somewhat earlier, but not as heavy a 
yielder. Ohio (165.86 bu.) still holds a place well to the front. White Ohio (178.82 
bu.) gave a better yield. Sunlight (168.45 bu.) is worthy of trial, as also are several 
other of the early varieties. 

Among the desirable late varieties are Carman No. 1 and No. 3, and Sir Walter 
Raleigh. Many of the newer kinds are of the same type and promise to be of value, as 
the market demands smooth, white potatoes, of oval shape, uniform size and firm 
texture. Mark Hanna, Marvelous, and Rough Rider all belong to this class. Seotch 
Grey is also similar. 
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Advance has been one of the best standard early sorts. It is productive and smooth, 
but is rather small and soft. 

Beauty is one of the most desirable light purple varieties. It is smooth, thick meated, 
compact, solid and of excellent flavor. The vines are strong growers and very productive, 
the fruits usually being in clusters. It grows admirably under glass. 

Cream City, from Currie, is a vigorous, strong grower. The fruit is fairly smooth, 
firm, solid meated, and has a desirable flavor. It is not quite as smooth as Beauty, 
but is of about the same color and very productive. 

Crimson Robe, from Salzer, is a smooth, crimson purple sort. The vines average over 
four feet in length, and were well loaded with solid, meaty fruit of superior quality. 

Cumberland Red, from Landreth, is very productive, but rather rough and irregular 
to be attractive’ for fancy trade. The vines are of medium growth; fruit broad, flat, 
rather thin, a little rough, but solid, and in some sections is largely used by canners. 

Early Michigan, grown last year for the first time, has again proved to be a valuable 
variety. The fruit is smooth, thick, meaty, of excellent flavor and of an attractive 
bright red color. 

Earliana, from Gregory, is a bright purple, smooth, early sort of desirable quality 
and productiveness. This for an extra early, followed by Michigan, makes an admirable 
succession. 

Excelsion, from Maule, and Excelsior Purple (White’s) seem to be identical. They are 
productive and valuable varieties of excellent quality. 

Enormous, from Maule, is a very large, bright red variety. The vines are extremely 
vigorous but Jack productiveness. The fruit is large, thick, smooth at the apex, but 
somewhat wrinkled about the stem. The quality is medium but they are not as 
desirable as some of the other sorfs. 

Great Mississippi, from Childs, is another very large crimson red variety. It is more 
productive than Knormous, but is in texture and quality quite similar. 

Hawley, from B. P. Hawley, Napoleon, Jackson Co., Mich., appears to be a selected 
strain of Ponderosa. ‘They are very large, light purple, fairly smooth, thick and meaty, 
but not as productive as some of the smaller sorts. The quality is good for its class. 

Ignotum and Potato Leaved Jgnotum are long tried standard varieties that need no 
further praise. 

Long Island (Bedell’s), from T. W. Wood & Sons, originated on the island after 
which it is named. It is a valuable late sort, as it ripens evenly and is very free from 
cracking. The color is bright red; flesh, solid and thick; surface smooth. The vines 
are good growers and very productive. 

Money Maker, from Landreth, is a red variety; surface, rather rough; apex indented. 
It is meaty, of medium flavor and is of some value as an early variety owing to its 
productiveness, but there are other smoother sorts that are more attractive. 

Noble, from Burpee, is a bright red tomato of the type of Best of All. It is a vigorous 
grower and very productive. The fruit is medium to large, smooth, oval, very thick 
from stem to apex and meaty, but a little soft if not picked when first ripe. 

Numbers 1, 2, 3, 4 are novelties from The Livingston Seed Co., of no especial value. 
They are all of the Honor Bright type, first turning yellow, then orange and finally 
red or purple when fully ripened. 

Number 1 has foliage of the Potato Leaf type. The vines are dwarf, but very pro- 
ductive; fruit, flat, rough, rather soft and pulpy. 

Numbers 2 and 3 were nearly identical; foliage Potato Leaf type; fruit, medium 
size, oval, smooth, firm and solid. 

Number 4 had cut leaf foliage. It was very productive; form, flat, rather wrinkled 
and soft; turned to a yellowish purple color. 

Ponderosa (Hendersons), Ponderosa Improved and Ponderosa Early are all of the 
same type. They are all very desirable large sorts, when well grown, but are some- 
times slow to ripen and are injured by frosts. 

Quicksure, from Dreer, matured the earliest of any of the large, extra early sorts. 
Not as productive as some, but the fruit is very large, a little rough, flat and meaty. Its 
size and bright red color make it very attractive as an extra early variety. The flavor 
is good. 
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Red Granite, from Salzer. is true to its name in color; size, medium; shape, oval, 
flat at the blossom end, somewhat corrugated at the stem. The flesh is firm, solid, 
thick and meaty. 

Rosalind, from Thorburn, is of bright rose red color, and one of the most promising 
varieties. It is very productive, smooth at both ends, firm, solid, oval shape, thick and 
meaty. The quality is desirable. The smoothness and color make it very attractive 
and the quality is excellent. It showed up much better than it did last year. 

Ruby among the purple varieties, is what Beauty is in the red class. They are two 
very desirable sorts. : 

Shipper’s Delight, from Salzer, is an attractive purple sort of good quality. It is 
of medium size, smooth, firm, and meaty. Of much promise. 

Stone, bright red, oval, solid, firm, meaty, and productive. It is a standard red sort. 

Stirling Castle, from Weeber & Don, is of the Conference type. It has a meaty shell, 
but is pulpy, soft and productive, but of no especial value. 

Success, from Burpee, has vigorous vines, with coarse cut-leaved foliage. It is a very 
productive variety. The fruit is large, oval, very thick, and meaty, has a slight indenta- 
tion at the apex, and shallow corrugations about the stem. It is of a bright, glossy red 
color, and the quality is excellent. One of the most desirable sorts. 

Trophy is one of the older choice kinds. It is a sure bearer, smooth, thick meated, 
solid and of excellent flavor. 

Vaughan Earliest is a quick growing, productive variety, and has been largely grown 
for an extra early, but there are many smoother varieties that are equal to it in quality 
and far superior in appearance. ; 

“Yellow Pear, Sumatra Fig, and Clusterosa appeared to be identical. They are a 
small pear-shaped yellow tomato of very choice flavor and are used largely for pre- 
serving, the quality being such that they excel other varieties for this purpose. Other- 
wise they have no value. Extremely productive and grow in clusters. 

Yellow Peach and Purple Peach, from Buckbee, are the same except in color. The 
only striking characteristic of these varieties is their productiveness. The fruits are 
soft and pulpy and have a dull color somewhat resembling a peach, hence their name. 
They are a novelty of no especial value. 

Golden Glory, Lemon Blush and World’s Fair are among the better yellow varieties. 
They yield well and the fruit is smooth and of good quality. 

There were ninety varieties of tomatoes in the experimental plot this season and it 
would be difficult to enumerate the best sorts, many of them being very desirable. 

As mentioned in the brief notes, some of the older kinds are well known, but there 
are many newer sorts, which promise to be equal in every respect, and in some ways 
superior. 

Beauty for a purple, Ruby, Stone or Trophy for red varieties have few superiors. 

For a succession of desirable kinds, one could select Earliana, Early Michigan, or for 
extra large, though a little rough, Quicksure. 

For the main crop, Noble, Rosalind, and Success are productive and of good quality. 

Among the later varieties are those of the Ponderosa type. 

Some of the seeds used in the experiments were saved by the department, some received 
from the Department of Agriculture at Washington, D. C., but the bulk of them were 
obtained from the following seedsmen: 

John A. Bruce & Co., Hamilton, Canada; H. W. Buckbee, Rockford, Ill.; W. Atlee 
Burpee & Co., Philadelphia, Pa.; John Lewis Childs, Floral Park, N. Y.; Currie Bros., 
Milwaukee, Wis.; Henry A. Dreer, Philadelphia, Pa.; J. A. Everitt, Indianapolis, Ind. ; 
D. M. Ferry & Co., Detroit, Mich.; James J. H. Gregory & Son, Marblehead, Mass. : 
Harry L. Holmes, Harrisburg, Pa.; Peter Henderson & Co., New York, N. Y.; Johnson 
& Stokes, Philadelphia, Pa.; D. Landreth & Sons, Philadelphia, Pa.; The Livingston Seed 
Company, Columbus, Ohio; Geo. W. Mace, Greenville, Ohio; Wm. Henry Maule, Phila- 
delphia, Pa.; F. B. Mills, Rose Hill, N. Y.; Northrup, King & Co., Minneapolis, Minn. : 
W. W. Rawson & Co., Boston, Mass.; John A. Salzer Seed Co., La Crosse, Wis.; J. M. 
Thorburn & Co., New York, N. Y.; James Vick’s Sons, Rochester, N. Y.; F. W. Wood & 
Sons, Richmond, Va.; J. C. Vaughan, Chicago, Il].; Weeber & Don, New York, N. Y. 
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SUGAR BEET EXPERIMENTS, 1901. 
J. D. TOWAR. 


Bulletin No. 197.—Agricultural Department. 
CONTENTS. 


The experiments recorded in this bulletin are as follows: 
I. A test of eight varieties. 
II. Trials of different dates of planting and averages of results for three years’ 
experiments. 
III. The average results of three years’ experiments with different spacings of rows. 
IV. An experiment with maximum, minimum and normal amounts of the several 
fertilizing elements with averages for three years. 
V. An experiment to determine the effect of an excessive amount of each fertilizing 
element when used with normal quantities of the cther two. 
VI. A soil test experiment with fertilizers and averages for three years. 
VII. A comparison with stable manures with other fertilizers with averages for three 
years. 
VIII. An experiment on the influence of lime on the sugar beet. 
IX. A comparison of nitrate and ammonia nitrogen. 
X. The exhaustive effect of the sugar beet crop. 
XI. Tables showing the variation in the sugar content of beets between September 10 
and November 16, from plantings made on various dates in April, May and June. 
XII. Table showing temperature, amount of rainfall and per cent of clouds from April 
1 to December 1, 1901. 
XII. Shrinkage of beets in storage. 
XIV. Miscellaneous experiments. 
XV. Notes and analyses on diseased beets. 
XVI. Illustrations showing the effect of size on the sugar content of beets. 


VARIETY TESTS. 


The variety test this year was conducted with seeds from eight different sources 
as shown in the tables below. The ground was a sandy loam which had been used for 
variety tests of clovers for three years previous. It received during the winter a 
moderate coating of stable manure in which there was a liberal amount of straw. The 
ground was plowed and sub-soiled, each to the depth of seven inches, April 19, followed 
promptly with the roller, and harrowed four times, twice with spring tooth harrow, 
and twice with the Acme. On May 13 the seed was sown. Two hundred pounds of 
fertilizer composed of one part of nitrate soda, two parts dissolved phosphate of rock. 
and one part muriate of potash was applied and harrowed in one week before sowing 
the seed. The field was divided into three sections, and six rows of each of the eight 
varieties were sown on each section; the order of arrangement being the same in each 
section. This method of seeding was simply to insure as near as-possible uniform condi- 
tions for each variety. In one section a hill dropping attachment was employed by 
means of which the seeds were dropped at eight inch spaces. Observations at the time 
of thinning, however, proved that this method of seeding was of no advantage. In 
fact, it was concluded, that were the thinning to be delayed beyond the early part of 
the period for this operation, the bunchy growth would be injurious rather than benefi- 
cial, by reason of the fact that where so many beets are required to grow in a small 
space, none of them will do as well as they would were they grown singly. The hill 
dropping device did not seem to lessen the work of thinning. The beets were thinned 
on June 15. The other work of caring for the crop was performed in the usual way. 
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One section was harvested October 26, another November 6, and the last on November 
16, giving a period of ten days between each of the times of harvest. The results in the 
table below give the total yield per acre, and the average analysis of the three dates 
of harvest. The results of fall growth gave us no data for general conclusions as to the 
proper time for harvesting. There was evidently a material growth of the crop during 
this period. The fluctuation in the percentage of sugar as modified by the weather 
conditions which will be shown in a table later on in this bulletin, go to show that the 
weather exerts a greater influence upon the time when beets may be most profitably 
harvested than the question of actual growth obtained by delay in this operation. The 
computed value of the crop as shown in the last column of the table is really the final 
test of the several varieties. It is interesting to note that the variety giving the 
highest money value of the final product is next to the lowest in yield of beets to the 
acre, but owing to its high sugar content, the value of the crop is brought above that 
of any other kind. The variety giving the second highest money value produces the 
largest tonnage, although falling near to the bottom in analysis. It is the opinion of the 
author that this crop of beets was a fair average of what might be expected from the 
best class of sandy loam soils in central Michigan. 

The seed test in the following table was conducted by Prof. C. F. Wheeler, the 
Botanist of the Experiment Station, and all the sugar beet analyses given in this bulletin 
were performed under the direction of Dr. R. C. Kedzie, Chemist of the Experiment 
Station. 


Results of variety test of sugar beets, 1901. 


Seed analysis. Beet analysis. | 
Sprouts from Value Yield | Value 
Average per acre | 
ey eee alle) ratenit Average| Per cent pos less 7 ee 
—____________| in field. ween ot a Purity.| factory. Per cone ances 
In6 | Total in samples.| beets. | 
days. | 21 days. 
U.S. Dept. Agricul- Ounces.| Ounces. | Tons. | 
ture, No. 5,771..... 106 | 117 13-+- 22 12.65 81.6 $4 712 12.26 | $57 8&3 
U.S. Dept. Agricul- 
_ture, No. 5,772..... 87 | 118 13— 23 12.71 79.2 4 73% | 11.58 54 85 
U.S. Dept. Agricul- | | | | 
ture, No. 6,359..... 132 | 157 15 26 10.84 77.5 4113 12.98 53 39 
Austrian B. A....... 142 | 166 14— 20 13.51 Mone 5 004 | 11.93 | 59 69 
Austrian B.G.V.... 147 | 171 13— 20 | 10.93 81.6 | 4 143 | 11.98 49 64 
Russian W.A.C.... 151 | 177 3 21 | 11.13 75.8 | 4 21 12.24 | 5153 
Wohanka E. R...... 58 | 82 17+ 25 11.86 80.8 — 4 45} 12.26 54 60 
Wohanka Z.R...... 118 135 17— 24 11.67 82.2 4 39 13.42 | 58 91 
| | 
PAVEVARES. 5 5:00 | 118 | 140 14+ 23 11.91 79.8 $4 47 12.33 | $55 06 
| 


The price used in determining the money value of the crop in this and all other tables 
in this bulletin is $4.50 per ton for 12 per cent beets and 3314 cents per ton for each per 
cent above 12. 


DATE OF PLANTING. 


The soil on which this experiment was tried is of a light, sandy loam nature, not by 
any means a soil that would be selected for the profitable growing of sugar beets. It 
furthermore has been cropped continuously with sugar beets for the past four years. 
although annually it has received an application of 500 pounds of fertilizer prepared 
by mixing one part of nitrate of soda, two parts dissolved phosphate rock, and one 
part muriate of potash. The field was given perfect care, cultivation by hand tools 
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following the period of seeding as soon as necessary, and the thinning done with com- 
plete promptness about four weeks from the time each crop was sown. 

In the continuous growing of beets on the same soil the development of fungous dis- 
eases and propagation of insect enemies has been under observation. 

The leaf blight, a spot disease of the leaves—Cercospora beticola, Sace.—appeared 
first, attacking every leaf, on the earliest plantings, but on the later plantings, although 
immediately adjacent, it developed no more than on new fields planted at the same time. 

No insect enemies appeared on this or any of the Experiment Station fields except a 
few grasshoppers, which attacked a small planting of beets on a piece of muck land. 

It was observed, however, that the beets planted early in the season and which were 
attacked by the leaf blight invariably showed a lower percentage of sugar than did 
those varieties which were planted later and escaped the attack of this fungus. The 
beets which showed the highest percentage of sugar were those which grew continuously 
throughout the season. 


PHOTOGRAPHED JUNE 20—BEF-TS PLANTED APRIL 13 AND 24. 


While the dates on which the plantings were made do not occur exactly the same each 
year, the average dates are the ones used in 1901. It will be noticed that the May 8 
planting has given the highest yield of sugar, while the May 1 planting is but slightly 
behind. The yields decrease as we depart either way from the former date. The very 
early plantings, that is the middle of April have each year been followed by a week of 
favorable growing weather, while in each case, the planting of April 24 has been followed 
by unfavorable weather. From these figures it is readily seen as we concluded in a 
former publication that the time of profitable planting may be extended over quite a 
considerable area. It is safe to plant beets as early as the middle of April if the ground 
can be fitted at that time. After the 20th of May, there is a decided decrease in the 
final results. 
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There seems to be no rule nor conclusion relative to the sugar content of the beets 
as determined by these results. This is further proof of the perfect safety of using a 
number of dates for planting. The special advantage of planting at various periods is 
due to the fact that there is a longer period allowed for thinning the beets, and a more 
general distribution throughout the season of the work of caring for the crop. The early 
plantings are of advantage because they permit of getting the thinning done before the 

“press of other work demands the time of the farm labor. It also allows the tops to get 

sufficient growth to completely mulch the ground before the weeds make their appear- 
ance, thereby diminishing the work necessary to keep the ground clean. The cut shown 
on page 188 is from a photograph taken on June 18, 1901, of the April 13 and 24 
plantings showing the ground completely covered by the beet leaves. It will be 
observed that plantings as late as May 20 which will be ready for thinning by the 20th 
of June might seriously interfere with the busy haying season. Contrary to our 
expectations the earlier planted beets have given no indications of earlier maturity. 
As will be seen by the final average each year except one, the May § planting has given 
the highest percentage of sugar. 


TRIALS WITH DIFFERENT SPACINGS OF ROWS. 


In College Farm field No. 12, where a test of fertilizers was being made on four differ- 
ent, one-acre plots, the chance to experiment with different spacings of rows was also 
utilized. On each of the four acres, one strip 12 feet wide (six rows) was sown to 24- 
jnch rows, another 14 feet wide (8 rows) to 21-inch rows, and another 18 feet wide (12 
rows) to 18-inch rows. The one-acre plots were 44 feet wide and 990 feet long. The 
results are given in the following table, showing the computed yields per acre, the per 
cents of sugar, the total yield of sugar, and the money value of the crop per acre from 
each method of sowing. 


Table showing yields per acre and per cent of sugar from four series of plots with rows 
spaced 24 in., 21 in., and 18 in. respectively, and averages of the same. 


| | 
24-inch rows, 3-11 A. 21-inch rows, 7-22 A. 18-inch rows, 9-22 A. 


é 4 =é B * F | 
Yield in pounds. Per Yield in pounds. Per | Yield in pounds, Per 
—S | CODt Wit —— ee | CONG || — == can eee COL 
Per plot.| Per A. | 8U8!- || per plot.) Per A. | S488! || per plot.| Per 4. | SU84T- 
| | 
First series........ 6,845 25,098 | 16.23 7,820 24,577 16.09 10,090 24,664 14.95 
Second series...... 6,230 22,843 | 15.85 7,390 23,226 16.17 | 9,740 23,809 15.17 
Third series........ 5,950 21,817 15.64 7,060 | 22,189 15.86 | 9,405 22,990 16.45 
Fourth series...... 4,580 16,793 15.98 5,630 17,693 14.14 8,659 21,166 14.97 
| | | | 
Motalsj.ccc.s:- 23,605 | 86,551] 63.70 |} 27,900 87,685 | 62.26 || 37,894 | 92,629} 61.54 
PAEVTAD Corns elote'ell celal aieie)avels(a PUGSS | br OS ill acielele este] yeh O2L aber sbvai tl Netatereterefeteeis 23,157 15.39 


Average pounds” | | 
sugar per acre..|.......... 3,447 |... seal lence ene eee Ba OV ans oa) Soenaoursc BA el esboce 


Value of crop per | 
CED sa ioeiseascie laagecirea a ues WeSOO NOS rewarn asajo A) aerate te $51 40 ||........-- [in\cne ess le $43 61 
l | { | 


From the figures at the bottom of the table the difference in the pounds of sugar 
produced per acre from the 24 and 21-inch rows is practically nothing. While the 18- 
inch rows give a yield of nearly 200 pounds of sugar more per acre than either of the 
other spacings. In thinning these beets the instructions to the thinners were to leave 
the 24-inch rows with six-inch spacings, the 21-inch rows with seven-inch spacings, 
and the 18-inch rows with eight-inch spacings. This method afforded practically one 
square foot of ground for each beet. The uniform results in per cent of sugar indicate 
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that the beets had about an equal chance. That is to say the beets in the wider rows 
did not get a growth sufficient to decrease their sugar content. 

{ft must be remembered, however, that the work of caring for a crop with the narrower 
spacings of the rows is proportionately larger, inasmuch as there are practically one- 
third to one-sixth more rows in the field than with the 24 and 21-inch rows. 

From another series of plots, seventeen in all, the same spacing of rows was practiced, 
giving results as follows: 


Yields | Per eh Sugar 


per acre. sugar. | per acre. 

Pounds. Pounds. 
24-inch rows.......... or ouetarnnads act ohdédr eubdnnaoebrouranece commcmccie 11,356 14.30 1,624 
PLN ENCHUTO WE mini jcletolrinle) io! >i -Felo/a)s'e]lesals\0/s/sinls eis Va/ejohsinietels/s\n\eisjaiece e/a) sla:s(ajeipyaieie viele) ave 12,132 15.01 1,821 
STINT OWS pate avlsisyninie ose sslslslelelere osvielnistevaustalarataieveisrasats\olalors cie,aiatavatsteieievare (retstefersidts 12,948 14.52 1,880 


The seed for this experiment was planted on June 8, and the fertility of the ground 
was such that a light yield only could be expected. This result, like the former, shows 
an advantage in favor of the 18-inch rows, while the 21-inch rows fall but slightly 
behind, being quite a good deal, however, in excess of the yield from the 24-inch rows. 

An experiment of this nature was conducted in 1900 as reported in Bulletin 188, giy- 
ing the results in yields of beets slightly in favor of 21-inch spacings. 

Minnesota Experiment Station Bulletin 56 and Nebraska Experiment Station Bulletin 
61 record experiments slightly in favor of 18-inch rows. 

Considering the extra work involved in the narrowing the space between rows together 
with the inconvenience and even impossibility of cultivating with large farm horses in 
narrow rows, it seems as yet full as wise to continue with the rows 21 inches apart 
at least. 


EXPERIMENTS OF MAXIMUM, MINIMUM AND NORMAT AMOUNTS OF 
SEVERAL FERTILIZING ELEMENTS WITH AVERAGES FOR THREE YEARS. 


A light sandy soil which had previously been employed for growing a crop of lathyrus 
sylvestris was used for this experiment. The enormous growth of the lathyrus had 
left a large amount of organic matter in the soil, so that although the natural fertility 
of the land was not great, it was well supplied with humus. 

The reader is referred more particularly to the averages for three years which occur 
in the last three columns of the following table. It will be seen that while there is some 
relation between the tonnage and sugar content of the crop, high tonnage does not 
always go with a Jarge per cent of sugar. The actual number of pounds of sugar pro- 
duced is the final test. The low yield of the unfertilized plots, although accompanied 
by a percentage of sugar second only to the plot receiving potash and nitrogen, alone 
indicates that fertilizers of the nature employed exert a beneficial influence upon this 
crop, There is some incompatibility in the final results, although generally we may 
conelude that there is a normal point at which applications of any one element in excess 
of what the plant naturally uses will be employed with loss. In fact, none of the double 
applications on plots Nos. 3, 7 and 9 show any appreciable gain over the normal appli- 
eation, plot 5, which is the average of two plots. Leaving out one element entirely in 
plots 2, 6 and 8 results either in producing a low tonnage of beets on one hand, or a very 
low percentage of sugar on the other. Some interest is attached to the results from 
plots 4 and 5 where ammonia nitrogen is compared with nitrate nitrogen. These figures 
are used in another table found on page 194 where the results of several experiments 
of this nature are tabulated. From the’ above we may conclude that it is unsafe to leave 
out entirely from a given fertilizer any one element, and that it is unwise and unprofit- 
able to apply any particular element in excess. While the experiment does not bring us 
to any definite formula of mixing the materials employed, it does suggest the use of a 
certain balanced mixture which may probably be determined by future and more 
extensive experiments along this line. 
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Below is the analysis of the fertilizing materials employed in the experiment above 
and all succeeding fertilizer tests in this bulletin. 


AAT TLIRT(G) 70 6 DR BEET Boe: anh Rybortyc eich Bic Eno Cis PCIE IODC ORE IR Seine 2.24 
Phosphoric Acid— 
Avail la bles eet were a reir oie ete one Licenitng shined Bante 7.88 
Insolubless ese SEIS ESO SREIOE DE OSES ORES £ cP inn SURED bomen 1.04 
MGA ies. 5 Sisvoicho Gis PRET a eR ete Sees cP Fae gE gE 8.92 
ERO bars Lie oy Olsen a atpeni Se psi iste Sie weg |ctois fle wo Stele ERM eines see ee 5.67 
Nitrate of soda. (95.8! percent pure), Ammonia...-...02000000e essences sen ne 19.16 
SSP COO see ALIN ONE R AL eer Taree eect oo fs) e ciao ae sae a oe I IC cae eee ae 25.38 
Dissolved Phosphate Rock— 
JASTE NEY) 12) ee BE A Re Ce Sis ee ee et raed Ad a ne 15.64 
LTS Sil heise a Spee tin Aicien cy At JO MR tet re RR hee ee ae ge 83 
PING UE eects oc AE haem eee Rena cae mies ove, Pacts onan ced uM uatemliameataee ue oie SataG 16.47 
SST) CPE OURS 2 0] 121 LEAR ae i ee oe Om mn Ar a 54.77 
St aHLe OF EOhASH OS 5 Ow eimenpaniPonket ak) cout ae Wersivias > sialilursls av Saiee: asitlage e/eo em ok 49.94 


THE EFFECT OF EXCESSIVE AMOUNTS OF FERTILIZING ELEMENTS IN 
ADDITION TO NORMAL FERTILIZERS. 


In line with the preceding experiment was another in field 12 planned to test the effect 
of excessive amounts of each of the various fertilizing elements in comparison with 
normal applications in the form of commercial and home mixed fertilizers. 

A standard brand of commercial fertilizers was selected and a mixture equal in 
fertilizing value to 250 pounds was prepared. This required 32 pounds of nitrate 
of soda, 25 pounds of muriate of potash, and 137 pounds of dissolved phosphate rock. 
The six plots of the experiment received applications as follows: 


Plot 1.—Nothing. 

Plot 2.—147 pounds mixture plus 24 pounds nitrate soda. 

Plot 3—147 pounds mixture plus 103 pounds dissolved phosphate rock. 
Plot 4.--147 pounds mixture plus 20 pounds muriate of potash. 

Plot 5—195 pounds mixture. 

Plot 6—250 pounds commercial fertilizer. 


It will be seen by the above that Plots 2, 3 and 4 received but three-fourths of the 
mixture as applied to Plot 5; the other fourth being supplied by doubling the amount 
of nitrogen, phosphoric acid and potash respectively. 

The yields of beets, percentage of sugar, and pounds of sugar per acre are given in 
the table below. 


| rs | Per cent 
3 Fertilizers. Yield | ar Sugar 
S per acre.! + peets.| Per acre. 
a = 
| 
| Pounds.) ; Pounds. 
ARNO WIRIT OF oe craters oin)a't seinen o/c Seer atis 16,793 | 15.98 2,709 
2 | Excessive Nitrogen............... 25,098 | 16.23 4,083 
3 | Excessive Phosphoric Acid 22,843 15.85 3,621 
PETR CER GL MOS LO EA nsx cctsti ote o00 atelels picsalaial evheiate ire bara bles ofesaueleasikieleins eta arama cee 21,817 | 15.64 3,412 
PMCID ELORUE) MTX DULG viajar c cicore wire ssisie lorege © ole elspareieiw bia israyeismeie era pinteteiy owns 18,900 | 17.04 3,220 
6 | MONNMOLCIAWNELtNIZel ss seas aes Te ane ke a Lee 17,740 | 15.66 2,778 
‘ | 
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These figures show decidedly in favor of increasing the nitrogen content of the sugar 
beet fertilizers. Not only is the yield of beets greater, but the percentage of sugar is 
higher where an excessive amount of nitrate of soda is applied. The marked difference in 
yield of sugar from the home mixed fertilizers over the commercial fertilizer suggests 
the possibility of nitrate nitrogen being superior to the form of nitrogen found in the 
commercial fertilizer. 

While no experiment comparing in equal quantities organic, nitrate and ammonia 
nitrogen, the general results so far favor the nitrate. 

In the fertilizer experiment on page 198, the nitrogen in the commercial fertilizer 
analyzing 2.24 per cent ammonia was undoubtedly of organic origin. The results from 
three years’ experiments show a yield of 20 per cent more sugar from nitrate nitrogen 
than from the commercial fertilizer. 

In the soil test experiment on page 196 there was also in comparison a plot treated 
annually to commercial fertilizer. The average increased yield from the nitrate nitrogen 
over the organic nitrogen was 18 per cent. 


NITRATE NITROGEN VS. AMMONIA NITROGEN. 


This experiment has been in progress for three years. The results recorded below are 
from experiments in three different fields of the College farm. In every case the potash 
and phosphoric acid applied on the compared plots were identical. The quantity of 
nitrate of soda and sulphate ammonia was in each case regulated according to the 
ammonia content of the two materials, so calculated that the same quantity of nitrogen 
was applied in every case where results are compared. 

The following is a fair comparison of nitrate of soda and sulphate ammonia as a 
source of nitrogen for sugar beets, and being the average result from five different experi- 
ments conducted for three years in succession, and showing a yield of over 11 per cent 
more sugar from the nitrate than from the ammonia presents conclusive evidence of the 
superiority of the former. 


Nitrate Nitrogen. Ammonia Nitrogen. 


Character of soil. ae | | } 

| Yield |Percent) Sugar |; Yield |Percent) Sugar 
peracre.| sugar. | peracre.}| peracre.| sugar. "per acre. 
Pounds. Pounds || Pounds. | Pounds. 
LSPA NGISAN GY, ier aiclalete s vlelesicielelmslerrioleivjsioe tases | 20,408 12.45 | 2,463 19,387 12.68 | 2,459 
BiGlay loamens aacseeeeo eee Sasa | 20,136 13.19 | 2,656 16,412 12.44 | 2,041 
3. Sandy loam (complete fertilizer)..........| 16,479 14.09 | 2,323 15,899 14.19 | 2,255 
4. Same as 3 plus (one ton lime)............. 18,789 13.43 | 2,524 15,572 13.19 | 2,176 
5. Sandy loam (as single elements).......... 15,058 13.29 | 2,003 13,916 13.19 | 1,887 

as | x 
Average sugar per acre........ Cea et doi odeuianane lreroretetetererates ee PRE all An oqood! sl hasboprenc { 2,154 


| 
ue 


SOIL TEST EXPERIMENTS WITH FERTILIZERS. 


The ground on which this experiment was tried has been receiving these applications 
of fertilizers annually for the past three years, although this is the first year in which 
sugar beets were sown on this particular portion of the plot. The results of the former 
experiments were published in Bulletins 179 and 188. 

The interesting features of the above table are the high yield from the application of 
nitrate of soda, the still higher percentage of sugar in the beets from the potash and 
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phosphoric acid plot, and the high tonnage of sugar from the stable manure plot with a 
correspondingly low percentage of sugar, which brings the final yield of sugar per acre 
even below that of the mixed mineral plot No. 7 and the complete fertilizer plot No. 8. 
The experiment was -planned with a view to determining the effect of fertilizers upow 
the sugar content of the product, as well as on the tonnage of the crop. So far as the 
percentage of sugar from the single elements is concerned, the greater percentage from 
the application of nitrate of soda as compared with the phosphoric acid and potash plots, 
is something of a surprise. The lower yield of the phosphoric acid plet as compared with 
the relative yields of the three double element plots is somewhat incompatible, although 
the percentage of sugar from the double element plot harmonizes with that of the single 
element plots, except the results from plot 6 where nitrogen and potash are combined 
in the fertilizer, and the yield of sugar is lower than from either of the single element 
plots. The effect of the stable manure in giving a comparatively low percentage of sugar, 
and an excessively high yield in tonnage of beets is in accord with other experiments of 
this nature. The general conclusion is that for the best results no single element or two 
element fertilizer will do as well as our complete fertilizers, and that stable manure 
increases the tonnage but does not increase the total number of pounds of sugar in « 
similar proportion. 
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A COMPARISON OF STABLE MANURES WITH OTHER FERTILIZERS, 


This experiment has been in progress for three years, the same fertilizers being applied 
every year. The first seeding in 1901 gave no promise of a complete stand and was 
harrowed up and reseeded on June 8. The condition of the ground, favorable season for 
growth of sugar beets, and the excellent care of the field ought to have given a larger 
yield than was realized in 1901. The only cause than ean be offered for the poor growth 
is the fact that the seed was sown so late. The ground is a sandy loam, very uniform 
in character, though not typical ground for growing sugar. beets. The reader is referred 
to the comparisons for his conclusions rather than to the yield itself. Here as in soil 
test experiment referred to on page 196, we find the barnyard manure giving the lowest, 
average per cent of sugar, although the tonnage is nearly the highest. Plot 17 received 
a dressing of one ton of lime per acre in 1901, while plots 18 to 22 were discontinued 
after 1900. 

The special features of the following table will be brought out by comparisons in 
smaller tables made from these and others wherein the influence of lime, various forms 
of nitrogen, and the advantage of home mixed and commercial fertilizers will be more 
fully explained. 


Table showing the effect of air-slaked lime on the growth and sugar content of beets. 


Unlimed. Limed. 

Fertilizers. 71 

Yield | Sugar Sugar Yield | Sugar Sugar 
per acre.| in beets. | per acre.| per acre.| in beets.) per acre. 
Tons. |Percent.| Pounds.| Tons. |Percent.| Pounds. 
Average 3 nothing plots.................se00- 7-00 13.79 1,930 7.45 13.45 2,003 
Wonmimnrercial, TELtiviZe ws orice oss ce tieleeile races 7.15 13.67 1,945 8.09 13.04 2,111 
Home mixed fertilizer (Nitrate Nitrogen)... 8.24 14.09 2,320 9.389 13.43 2,524 
Home mixed fertilizer (Ammonia Nitrogen). 7 95 14.19 2,255 TAD 13.19 2,176 
Motalsyasusce. assadeee Teme eMe Kote BERETS 30.34 ameae | 8,453 B22" | eee ne 8,814 
RV OLDE Cote feiateierelelelercieaiele ois'el isi leivieiate'siele disieiare 7.59 13.93 | 2,113 8.18 13.28 2,204 
In favor of lime, tons of beets........ Eee SAE ee Bee a oe A e BOs | Si sriuare, cramret | ate operators 
ELV OMOL Mme POUNGS OL Sl aly NOL ACL sec. vielee sells cio cdrerstloleisisie cioisioizie <teiain||lemielainiars eleiell arererelere!ste/at= 91 


The unlimed plots in every case produced beets richer in sugar. 

Woll in Wisconsin Experiment Station Bulletin No. 71 found that lime increased 
the percentage of sugar in six cases, and decreased it in two, but that there was no 
difference in the average results in favor of lime. 
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EXHAUSTIVE EFFECTS OF THE SUGAR BEET CROP. 


Below is a table showing the difference in the average of three unfertilized plots for 
three years with three similar plots for the same period which were treated with a 
normal application of fertilizers. ‘The object of making this comparison is to show the 
importance of giving some return to the land in payment for the beet crop. The mis- 
take of comparing yields one year with another is here at once apparent, for it will be 
noticed that even the unfertilized plot in 1900 gave larger yield than the fertilized plot 
of 1899. Then the sudden drop in 1901 due largely to the lateness of the season at 
which the seed was planted and the cther climatic conditions prevailing that year is 
further proof that comparisons can only be made all in one season and where conditions 
are analogous. 


1899. 1900. 1901. 
| No se N ane No was 
| fertilizer. Fertilizer. || sertitizer. | Fertilizer. || sertiizer, | Fertilizer. 
Pounds of sugar per acre.......| 1,998.26 2,023.74 2,226.82 2,506.38 1,564.11 1,815 73 
Differences— 
LNA VOL/OL LELUNHZETS sis pieces cinescileisiois Dis 40a l\| aeiareloteveTelots ie’ 2I9-BSw iil riertvietstoaere 6 251.62 
Per cent of difference— | 
In favor of fertilizers......... looemor none. b IL oohobe ocoHne NERS Wosncaocponne 13.85 
| 


The relative decrease in yield of the unfertilized plots as compared with those receiv- 
ing annually an application of fertilizer increases as the experiment progresses, it 
being but 1.25 per cent the first year, 11.25 per cent the second year, and 13.85 per cent 
the third year. The exhaustive quality of the sugar beet crop was brought out to some 
extent in Bulletin No. 188, page 101, where it was shown that neither beans nor potatoes 
were so exhaustive as were the sugar beets. Observations on the growth of a corn crop 
in one of the College fields the past year where one end of the field had been sown the 
previous year tc sugar beets and the other to cow peas showed a marked difference in 
the growth of the corn. At the time first tasseling the corn on the cow pea ground was 
fully one foot taller than on the ground which previously had grown sugar beets, and 
the tasseling was fully a week in advance. A similar observation was made on two 
strips of corn in another field, one-half of which had grown on sugar beet ground the 
year previous, and the other half upon potato ground. There was a marked difference in 
the appearance of the two plots, decidedly in favor of the potato ground. Owing to the 
imperfect germination of the seed corn the yields of the two strips were too irregular 
to admit of comparison. 
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DATE OF SAMPLING OF SUGAR BEETS. 


The accompanying table shows the results of analyses of beets sampled between 
September 11 and November 16, from plantings of various dates. The latter named 
date being practically the end of the season for harvesting beets. While no definite 
conclusions can be drawn from this table, a study of the following table showing the 
temperature and rainfall of the period during which the beets were being sampled, shows 
some interesting relations existing between the dates of heaviest rainfall and the rise and 


Results of analysis of sugar beets from plantings made weekly from April 13 to June 
together with weekly 


Date rie oe : 
plant’d April 13. April 24. May 1. May 8. 
Av. Ay. ; Av. Re Av. | 
Date | wt. |Purity.| Percent) wt. |Purity.| Percent) we. |purity.| Percent) we. |purity.| Percent 
sampl’d| gz, sugar. | Qz, sugar. | Oz, : sugar. | Qz, sugar. 
Sept.11] 12 75.8 ae 10 81.4 | 10.58) 8] 8 79.7 | 11.292 %} 10 83.0 | 12.30) 8 
ea 5 Td hee 81.4 | 10.45fs| 18 17-1 | 19:92)f'S)| 11 80.2 | 10.43$s; 12 79.5 137} 2 
- = J te! 
See lGiie ht 74.4 | 7.62),.| 12 79.7 | 10-84) 3] 11 80.9 | 10.12)S| 83 80.9 | 11.28) 
Bie ikl 78.8 | 10.97 > 8 78-9 | 8.13 (3 11 82.8 | 10.40) 5) 11 82.1 | 12.24 > ; 
20) 133 78.2 | 8.91) 0} 123 76.7 | 9.34 9 80.7 | 11.47) 4) 18 81.0 | 11.78) 7 
23 10 75.5 | 10.02) .| 12 80.8 | 10.07) #} 12 81.4 | 10.89); 11 78.3 | 10.34) 5 
6 25 8 80.1 | 8.96702} 9 81.3 | 11.34- 5] 8 76.9 | 10.35} | 163 82.6 | 11.807 | 
Bay |) 78.5 | 9.42) 0) 11 82.3 | 11.11)" 7 81.8 | 12.07); 9 83.4 | 13.00) — 
SeemoO tH eoela 79.3 | 10.53) | 10 83.2 | 11.45) 6 9 85.3 | 13.34) ' 8 84.2 | 13.21 )3 
Oct. 2 9 82.4 | 10.53¢ =| 10 82.9 | 11.62° S 8 80.6 | 11.450 8 82.4 | 12.49 7 
Tas elie bf 80.3 | 10.86)4| 15 76.9 | 9.47) = 8 84.7 | 10.29) 9 86.2 | 12.06) = 
Bee), 10 75.0 | 9.65).| 11 80.8 | 11.19)3] 8 81.4 | 12.07) a) 12 85.7 | 12.66) = 
oo 20 79.7 | 10.83 >|) 73 80.5 10-19 5 8 79.4 | 10.70? <| 9 86.9 | 12.79? 
FSD pes 75.5 | 8.52) e 9 85.3 | 11.62) > 9 83.2 | 10.26) =| 11 84.1 | 13.63) > 
ie Pes 78.8 | 9.92)x] 22 75.6 | 8.59)s} 11 73.8 | 9.65)5| 9 81.6 | 11.43) 2 
“O16 14 80.8 | 10.40) = 8 76.5 | 10.50 = 3 83.7 | 11.47 > = 9 84.1 | 11.81) 
Sees elo 75.4] 11.31)4)] 18 79.7 | 11.58)e|) 9 78.9 | 12.09)-) 9 84.9 | 12.39) = 
ee diet AS 73.1 | 10.63) ,,| 14 76.3 | 11.35) > 7 82.4 | 10.00) = 7 84.9 | 14.48) 2 
Ay kt 76.7 | 9.37) e| 12 84.0 | 11.727 7; 83 80.3 | 11.21 9 90.5 | 13.96 >; 
Sanco aby 74.6 | 9.23)a] 12 81.4 | 10.52) 8 79.6 | 10.40) | 10 86.3 | 13.93) — 
“ 28/ 114 | 80-9] 12.01) g} 12 | 84.3 | 12.31)q) 9 | 85.0 | 11.99 @| 8 | 85.2 | 14.24)5 
fatoO))|| GLO 83.3 | 12.427 —| 10 83.5 | 12.63 > = 9 80.4 | 10.947 = 9 85.9 | 14.56 ¢ 1; 
Nov. 1 9 76.4 | 10.38)r4) 14 79.2 | 10.50 j a 9 84.4 | 11.80) 4) 10 84.9 | 14.00) - 
Seana Alb 81.4 | 11.72) 9] 11 83.8 | 12.389) eo} 12 89.0 | 12.68) qQ) 93 88.3 | 13.20) = 
Serene: oul'l 78-3 | 11.97¢ 3} 15 83.9 | 12.477 9 83.3 | 13.80% | 82 84.0 | 14.45 ¢ 
SS | me LO 79.3 | 12.39) 4) 113 79.0 | 12.144)e} 11 79.7 | 12.19)e} 7 81.0 | 14.07) 5 
| 
Eb A 3) 73.9 | 9.85) 2] 10 83.3 11.98 ) 2 7 83.7 | 12.24) 2) 9 80.5 | 12.87) > 
eeka)|) Az 78.4 | 11.73 ¢ 9 84.9 | 12.977 :| 10 84.4 | 12.42) 5) 11 83.2 | 11.867 
Soe ekGs|' 2 85.0 | 15.10) 4} 18 76.8 10.945 7 79.5 | 12.83 all 10 79.5 | 12.54) — 


EXPERIMENT STATION BULLETINS. 201 


fall in the percentage of sugar. For instance, the low line of figures indicated during 
the weeks from October 14 to 25 were probably caused by the heavy rains and accom- 
parying cloudy weather of that period. The low percentage of sugar of the earlier 
planted beets is evidence of reference made on page 188 to the statement that these 
early planted beets were most affected by the leaf blight. It will be seen from this table 
that the first week in November shows the highest percentage of sugar in the beets. 
Departing from this date either way, shows a gradual decrease though weather condi- 
tions modify somewhat this general statement. 

Armsby and Hesse in Pennsylvania Experiment Station Bulletin No. 47 found that, 
139 samples harvested before November 1] yielded 11.48 per cent sugar, while 82 samples 
harvested after November 1 averaged 13.18 per cent sugar. 


5 inclusive, and sampled on alternative days from September 11 to November 16, 
averages of the same, 


| 
May 15. May 22. May 29. June 5. 
AV. AV. AV. AV. 
Wt. |Purity.| Percent | wt. |purity.; Percent | Wr. |purity.| Percent | wt. purity.) Percent 
Oe: sugar. | Gz. sugar. | Gz. | sugar. | oz. sugar. 
3 | 84.2 11.23% 15 | 92.5| 12 201% 11 | 90:3 11.15} 5 1 | 90.1] 11.72) 
9 | 82.7] I1.94fc| 14 | 81.1] 11.45/4| 9 | 79.2| 11.25f4] 12 | 79.2] 11.18f¢ 
i 
9 | 78.7| 10.84)9|] 14 | 96.3| 12.6)2] 9 | 81.5] 12.31)9] 10 | 78.5| 9.77)2 
re B5.5 ot % 10} | 95.1| 12.09$=| 10 | 83.1} 12.26¢=| 12 | 83.2] 10.266 
8 | 84.7} I.37)s| 14 | 84.3] 11.50)8) 11 80.7 | 11.13)=| 143 | 81.2] 9.95 
83 | 82.3] 11.58)@| 13 | 34.9| 11.23)2| 8 | 82.8| 11.91)8/ 8 | 83.7] 11.58)¢ 
Sf) eh | ange ts | eh e7-07| ao.aet beg: | 8g.2 | 12.780 et 41 sha lh Meee 
10} 31.1| 11.86)5] 11 83.4/ 11.605] 93] 981.8} 12.39)4) 10 | g0.0| 11.40) 
9 | 87.8| 13.25)¢3| 94] 84.6] 12.11)2} 10 | 84.4] 12.97)2| 9 | 84.4] 12.42)% 
7 | 80.4| 11.68¢°2| 15 | 80.7 ana 10 | 95.0} 11.9997!) 41 86.7 | 11.99) = 
13 | 79.9] 12.08)5/- 9 | 83.4; i291) | 132] 80.8/ 11.58/53) 10 | 80.3] 11.23)5 
| | 
93| 91.1] 11.83)2| 133| 88.4 | 12.58) 3) 7 81.0; 12.11)9| 9 | 86.9] 12.21)¢ 
9 | 82.9 12.00 © 88.2| 13.774:| 12 | 80.9} 11.7085] 11 | 92.9] 11.605 % 
93] 85.9| 12.37)S| 83] 83.3] 12-42)8) 12 | 81.5/ 12.19)5) 10 | 81-8| 11.e2)4 
$ | 80.9] 11.70)q| 17 | 80.4) 11-34)2| 7 | 84.8) 12.29) 8] 7 83.1| 11.99) 8 
73 | 94.1! 11.6362] 16 | 75.5 | 10-20 © 9 | 987.4 aol § 12 | 78.8] 10.63$° 
re g6.8| 12.13)=| 14 | 90.0| 11:75)5{} 9 | 986.7) 12:58§S| 103| 80.5] 11.42)5 
rt 82.6) 11.29) | 12) | 85.5 13.62) | 12 | 80.1) 12.6022) 9 | 82.6) 12.24) 
10 | 82.7 | ees 11 99.4| 14.006%:| 11 | 81.4] 12.0967) 8 | 85.0] 12.550 = 
11 g0.5| 12.11)S] 93] 86.6| 13.68)5] 11 77.8| 11.62)9| 10 | 92.7| 12.40)% 
10 | 819 | 12.54)e] 10 | 88.2] 14.10)2] 11 | 88.4 | 13.00)/ 8 | 841) 11.80) 
Re 88-7 fit) 9D) OGN she Rn |) 827 wt 3 B |. 82.7) seats a9. | 7e.89) eioeaee 
$ | 833| 13.37)S8| 133| s4.4| 12.47$S| 11 84.3} 13.03)8] 93 | 82.7] 13.25)5 
{ 
9 | 81:9] 13.10)~%| 9 | 86.2] 13.20)e| 11 84.1| .12.11)4) 11 82.9] 11.57) 
Bisbee sec0) 14724 bee |S eae || ag 7a 8). | 81.0) 14 BB 9. |) eOeal aaa 
9 | 35.1| iwi4)S| 1 81.4] 13.25)%| 10 | 988.6] 13.64)8| 9 | 78.2] 12.28)8 
9 | %6.4| 11.78)-| 84] 81-0] 13.29)—@] 12 | 81.3| 13.10 | 9 | 77.2| 11.78)% 
aieettes.| 11.50) ~ |’ 14 90.3| 11.372 | 11 go.1{ 12.976 | 9 | 81.7] 13.1452 
9} 74.8] 10.94)5] 11 81.0; 12.93)S| 113] 82.0] 12.1258] 9 | 93.4] 12.06)5 
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SHRINKAGE OF STORED BEETS. c 


To test the effect of storing beets in piles in the field, six varieties which were har- 
vested October 26 from sandy loam soil were on that date carefully weighed, sampled, 
the entire amounts of each variety ranging from 800 to 1,000 pounds stored in single 
piles, and covered with beet leaves. On November 27 they were forked into wagons, 
again weighed and sampled, and returned to the field for storage as before until Decem- 
ber 31. During the last four weeks of this period the beets were covered with the beet 
leaves, but as the leaves had become so wilted as to scarcely cover the piles, a covering of 
four to six inches of clover straw was thrown on and this covered with a layer of soil 
about five inches thick. At the time the soil was put on the piles, the beets were slightly 
frozen on the outside, though not to any considerable depth. When the beets were 
removed from the piles for the last time on December 31, they were found to be in per- 
fect condition. The soil covering them, was frozen so that it required a pick to remove 
it, but the beets were not frozen at all, the frost having apparently been drawn out of 
them during the storage. The weights, analysis and percentages of gain and loss for 
the several periods are given in the following tables. 


Tables showing the shrinkage in weights of sugar beets and changes in sugar content 
during nine weeks’ storage in piles with sufficient protection to prevent freezing. 


Weights. | Loss in weight. 

Variety. Per cent|Per cent) pot} 
Oct. 26. | Noy. 27. | Dec. 31. of loss | of loss per cent 

first second BtIGse 

month. | month. ? 

Pounds.| Pounds.| Pounds. e 
ANOS OHO Aiogo ahooodonm baeoous re Oneu sce noEe 817 685 657 16.15 4.08 19.58 
DATES GUL U ENG Es oy Grins Visicietes ss Vi otestictevol leis oi c¥elerelcteriniele.cistexe 867 745 722 14.07 3.08 | 16.72 
RUSSIAN Ae Oe cccnte tet Gone ukioeiiehtteleees 875 750 730 14.02 2.66 16.57 
IWEVOEA Se GOlre ti teret celts) iasrdeieivinlsie cic msvsiiileictee 930 810 790 12.90 2.49 15.05 
WO WTS Hino ke cise cieiste caves iste 's eisie ot sini duntniapnte te 845 770 725 8.87 5.84 14.02 
WORM AUA i itinssiajerlsleieizie ots TOCRMOUCHODGOOOTOMD 1,011 895 854 11.47 4.53 | 15.52 
Grand total and averages................ 5,345 4,655 4,478 ¥12.91 ¥*3.80 ¥16.22 


Per cent of sugar. 


Variety. Per cent/Per cent) po¢qj 

+ gain | + gain | per cent 

Oct. 26. Noy. 27. | Dee. 31. | or—loss| or—loss as ain 

| first | second |," Sau, 

month. | month. 
BATES GT LA YVR SOTA cas ois cae. jo0i0le.c o7arsiebel olcuars oisrevocincne asl 12.79 | 14.07 13.20 +10.00 —6.11 +3.2 
Austrian B. EW se tov tcrites ve nla o creietelesterinietene tere 10.97 | 14.99 12.60 36.64 —15.94 +14.85 
Russian W . BRCIG) ei eibiad ovislevy wroetele ate Siwaceerenh | 11.18 15.09 12.50 +34.97 —17.16 -++-11.80 
NUE \ oak 15) ft help: nqacogneOricece dee na Gaon cnc ; 9.67 13.61 11.60 +40.74 —14.76 +19.+95 
AVVO RUTRIN SRR Rare otararatsieiciaverajess wove u/Huip ic sate catcvarolt | 11.67 | 15.18 9.10 +30.08 —40.05 | —22.02 
Wohsanka Ze Rs Sats es. Pade coakic coin deters d | 10.14 14.80 12.50 +45.95 —15.54 | +23.27 
ASV GEAD OM acti migtaleluinsisinteieialaveeccie e.s.0:<'vieisietiels | 11.24 | 14.62 11.92 | *+30.00 | *—19.00 | *{6.00 
| 


* Computed from averages and not from figures above. 
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Table showing changes in co-efficient of purity and pounds of sugar during nine weeks’ 
storage in piles with sufficient protection to prevent freezing. 


Purity. Per cent gained or lost. 
Variety. = ——— 
Oct. 26. | Noy. 27. | Dec. 51. 
PAIR ER IAIN Bos Acs cic cle 0% c/4'0'sie/e[e creieie (a s\ajetnie sjeintaisiaisia 80.8 80.5 74 
ANISGrian BS Go. Ve. ve secn cs acleie/n vie /ole'eia'si0leie sisi 4's 73.3 80.0 74 
FP TISSUA TD WW Ac O clateislejare etareiey- ftoleiealese oleic aieyels leiniela 80.3 84.5 75 
Meyers’ Elite............c.ceceeccceeeweecesees 75.6 77.1 7 | 
MOV OAT AVES Ries acces sce wee eieielelvieiaierclerawieteistetetsts 83.5 80.9 63 
WY OSI Z VERS oleic eilete ls Wale 2 eee seieiviaialandin's sinler=iels 75.4 78.1 7 
= =a 
AVEYAZCS..0. 20-0 e cece cece eee e ee seeceeses 78.0 80.0 72 | *42.56 | *—10.00 *—T.7 
Pounds of sugar. Per cent gained or lost. 
Variety. -— 
: y = First Second 
Oct. 26. | Nov. 27. | Dec. 31.| »,onth. | month. | 20t@!- 
PASTAS GT NATE Ess, 2A ote a, ciaieio/e\e\einn/s/ajn lal viain aiblalu eleieielaielaie 104.49 96.38 86.72 —7.76 | —10.95 —17.00 
ERTS GLUT Ps Geet oloetelaereletra clare aistateleleleyelfalaiatels ve 95.11 111.67 90.97 | +17.41 | —18.53 —4.35 
Russian WA. ©... ones cece cece ses scesccce sie 97.83 103.18 91.25 +5.46 ; —11.56 —6.72 
Meyers’ Elite..........6.secceceweccsecececee- 89.93 110.24 91.64 +22.58 —16.87 +1.90 
WG) cr 91) rl Os tas senimcoonnesaaooer acc orocn no 98.61 116.89 65.98 | +18.53 | —43.55 —33.08 
IWioOHan Ka Zieh denne: ae Epokeodaoaeanatocaae 102.52 132.46 | 106.75 | +29.39 | —19.40 +4.12 
Total and average per cent.,.....+.+-.+-- 588.49 670.82 533.31 | 413.99 | *—20.49 | *—9.37 
| | | 


* Computed from averages and not from figures above. 


Considering the loss in weights, the excessive decrease from October 26 to November 
27 is due in part to the dirt which was still clinging to the beets when they were first 
weighed; although they were carefully trimmed, and but little dirt was on them. It 
is quite likely that the percentage of evaporation for this period was very much more 
than for the second period. It will be observed, however, that the decrease in weight 
was not commensurate with the increase in the per cent of sugar, for, under the table 
of pounds of sugar, it will be seen from these figures that there was an actual increase 
of 8214 pounds of sugar, or practically 14 per cent. During the second month it will be 
seen that there was but a slight shrinkage in the number of pounds of beets, and some 
of this may have been due to the dirt which rattled off. In the beets, however, there 
was a change going on as shown by the decrease in the per cent of sugar, giving for the 
final loss in pounds of sugar 9.37 per cent. The coefiicient of purity shows a slight 
increase during the first month, but a marked decrease during the second month, averag- 
ing about 78 in the first test, 80 in the second, and 72 in the third. 

Whether or not there is actually a development of sugar in the beet which continues 
for a short period after it is harvested, and whether the best time to secure the greatest 
amount of sugar follows within three or four weeks from the time the beets are harvested, 
are problems that this experiment opens up. That the coefficient of purity should 
behave practically as it did in this case is in accord with other experiments noted in this 
connection. It was to be expected too that the per cent of sugar would increase practi- 
cally in proportion to the decrease in weight of the beets by evaporation, but so marked 
a change, resulting in an increase of practically 14 per cent in the actual sugar in the 
beets, is indeed a surprise. Should it, upon further experiment, be determined that 
storing beets for a period of nine weeks will result in a loss of nearly 10 per cent in 
the money value of the crop, it certainly presents a question demanding serious con- 
sideration, and the devising of plans to either convert the beets more promptly into sugar 
or so store them as to prevent this loss. 

In Colorado Experiment Station Bulletin No. 46, the conclusion is that “Simple freez- 
ing does not affect the quality of the beets, while drying out increases the percentage of 
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sugar, but is accompanied by an actual loss of sugar.” In Bulletin No, 58 of the same 
experiment station it is discovered that if fresh beets be soaked for seven days in water 
cooled by ice, an actual increase of sugar takes place, indicating the formation of sugar 
in the beet root. While the former conclusion of the Colorado experiments are somewhat 
contradictory to ours, the latter statement relative to the formation of sugar in the 
beet root may be a condition somewhat analogous to the development of sugar in stored 
beets during cold weather when the temperature conditions would be analogous to that 
of soaking in ice water. 


MISCELLANEOUS EXPERIMENTS. 
VITALITY OF OLD SEED. 


This experiment was conducted by employing seeds which have been accumulating for 
the last four years in the experiment station seed room. Seeds four years, three years, 
two years and one year old were compared in adjacent rows. There was practically no 
difference in the vitality of the seeds, as the plants of all appeared above ground on 
exactly the same date. The newest seed, that is, seed purchased the year of the experi- 
ment, showed a weaker growth than any of the other varieties, although every lot gave 
a perfect stand. These seeds had been kept in a perfectly dry room in the sacks in 
which they were shipped. The result of this experiment indicated that keeping sugar 
beet seeds under favorable conditions does not injure them. 


SOAKING SEED. 


In connection with the above experiment each of the lots of seed of different ages was 
soaked in pure water for 24 hours prior to sowing. The results show no advantage from 
this practice, while the inconvenience of sowing the moistened seed was a hindrance. 
The fact that the seed was moist interfered with the perfect action of the seed drill to 
such an extent than an uneven growth was obtained where the soaked seeds were planted. 


HOME GROWN SEED. 


In the year 1900 a few sugar beet seed were grown with a view to study the question 
of producing our own seed. This experiment met with fair success, a small crop of seed 
being produced that year, the same being planted in the spring of 1901. The beets from 
this planting are now in storage to be tested and replanted the coming season. The 
results so far demonstrate the possibility of growing sugar beet seed in this locality. 
The development of this branch of the industry, will require years of careful work, but 
it suggests a line of experiment which calls for further and careful attention. From 
the plants which produced seed in the fall of 1900 a few seeds were scattered on the 
ground. They lived through the winter and came on the following spring giving a 
substantial growth of beets of good size, which, harvested September 7, 9 and 11, gave 
average yields of 10.77 per cent of sugar from beets averaging 17 ounces in weight. 
Other beets weighing 10 ounces each*from adjacent plots sown early in the spring 
yielded from 9.7 per cent to 12 per cent sugar. The possibility of seeding to sugar beets 
in the fall is being tested by further experiment from seedings made in October, 1901. 
The result of this accidental experiment in fall seeding point to a new possibility in 
the management of the sugar beet crop. We produced beets of larger size and with a 
satisfactory percentage of sugar, and could this method of planting be practiced, it 
weuld be a great help in distributing the work of thinning the beets and caring for the 
crop. 

COMMERCIAL SEED. 


All the wholesale farm and garden seed dealers offer sugar beet seed for sale. A trial 
of two varieties bought of a prominent seedsman produced bects as follows: 


“TR CIPS Ih Tera ele Pi iat aa 9.11 per cent sugar, 71.8 purity. 
SMMRIET ONDE: 3610 sth cface Nott. VOM ONT, HS Van 2 10.96 per cent sugar, 74.0 purity. 


Eight varieties of imported seed on adjacent ground harvested on the same date 
averaged 12 per cent sugar and 79 per cent purity. 
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LEAF CURL OF BEETS. 


This is a condition appearing at irregular intervals in a field of bets showing a 
deadened condition of the old leaves and a growth of sickly leaves resembling the con- 
dition cf leaf curl of the peach. The condition is not uniform, nor is there any particular 
condition of soil so far as we have noticed by which it can be located. From examina- 
tion of fields where the beets have been grown continuously for four years as compared 


4 Discased Barls 
oF “” Sugar 
60.7 Zo Purily 


| an Maat Beds 


\304 Hp Sugar 
Tb-3 ‘Jo Purity. 


with new land on which beets were growing this season for the first time, there seems 
to be little difference in the frequency of appearance of this disease. Neither did one 
variety of seed, or seed from any particular source show it more than others. From 
numerous observations it is found to appear on from one to three beets in one hundred. 


‘ 
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Some very late planted beets, however, averaged but one diseased beet*in two hundred. 
It is very seldom that two beets adjacent to each other in the row are affected. The 
leaves on the crown of the beet seem to have entirely died, but the new growth of curled 
leaves grew in numerous heads, each resmbling a crown of leaves of a small beet, while 
in some cases there is but one central leaf bunch. In the more advanced stage there are 
many small bunches numbering as high as thirty on a single beet and varying in size 
from a tiny four leaf head to one inch in diameter. These bunches of leaves are easily 
broken off. Where there is a single cluster of leaves the crown is considerably elongated, 
and as a rule the crown covered with small clusters of leaves is abnormally developed. 
In either case it is evident that the development of the plant has been directed to the 
repair of an injury caused by some insect or bacterial or fungous enemy rather than to 
the storing up of sugar in its root. Several tests of diseased beets were made. In every 
case the analysis showed a very low per cent of sugar ranging from 5 to 71% per cent, 
While this disease is not of sufficient prominence to cause any serious alarm, it is evident 
that the presence of one or two beets thus affected as in the sample analyzed, might 
seriously lower the percentage of sugar in the sample: The cut on page 206 shows three 
diseased beets above and three healthy beets below. In each case a healthy beet was 
taken beside a diseased beet in the same row. It is barely possible that it might be wise 
to discard all beets affected with this disease, 


THE INFLUENCE OF SIZE OF BEETS ON SUGAR CONTENT. 


As illustrating the influence of the size of beets upon the sugar content, the cuts on 
pages 208 and 209 represent the beets, analyses of which are in the following 
table. It will be seen in this table that in every case except one the percentage of 
sugar in each variety increases as the size decreases. While the average difference 
between a 32 ounce and 8 ounce beet is two per cent, the 16 ounce beet being richer in 
sugar by nearly two- thirds of a per cent than the 32 ounce beets. 


Analyses of beets of different sizes. 


Large, 32 ounce. |Medium, 16 ounce.} Small, 8 ounce, 


Variety. 

Per cent| : Per cent : Per cent 

sugar. | Purity. sugar. Purity. sugar. Purity. 
TOO, Wi Miare stalatniel on otsrecatars THOU RCT ET SO UCOCODONCO Ee 12.42 76.3 12.83 75.8 14.63 80.3 
IMCs. LAT ccbien so uearieta no qaicer co Sarciooce.0 OO CmeE NCE 14.19 | 79.6 13.49 79.9 16.10 83 6 
PMO Os SOG vermnratsiijeleclarplatoraisters (orsitra ore nvae resi sle ets'einrare 11.45 17.3 12.08 78.9 14.70 82.5 
AUIS ELIA Bey Avec a cere eisiere elalstarsiete A OS COOSOSOD" { 14.53 80.56 15.80 80.0 15.27 83.0 
/AU CI ned Eng cyl ee Magsaoenncon ut acodcUcobsCOsuaor 13.88 80.8 14.14 78.5 15.70 8&3 8 
Russian W. A.C........¢. : =k 12.40 77.0 13.10 80.2 13.57 78.5 
NWOHan aR. Rio... a0 ot oimcisiclejcee 52 11.91 17.4 13.97 80.0 14.81 83.9 
VGA. 74, Begg pe coapeceneaccucboon ae 5aGe 11.11 76.6 12.35 77.6 14.01 81.7 
JOST EELS) GH SSS EGE BO SOO FOUSESe CODUE on weitere 12.74 78.2 13.37 78.9 14.85 82.2 


These averages somewhat contradict the conclusions of Headden in Colorado Experi- 
ment Station Bulletin No. 58 where he concludes that “Medium sized beets are apt to be 
better than either large or small beets, but the size is less determinative of the quality of 
the beets than the conditions under which they grow. Beets weighing two pounds and 
upwards are quite as rich as those weighing less than one pound, if they have been grown 
under the same conditions.” 
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SAND LUCERNE. 
J. D. TOWAR, AGRICULTURIST. 
Bulletin 198—Agricultural Department. 
SUMMARY. 


1. Sand lucerne, iedicago media, is a leguminous, perennial plant, resembling alfalfa. 
It develops an immense root system, and is capable of producing four crops of hay 
annually on high, sandy soil without irrigation. 

2. The best seedings are obtained by sowing alone, on well prepared ground, in early 
May, using about fifteen pounds of seed per acre. No crop is expected the first year, 
but two or three mowings with the knives set high to destroy weeds is advisable. 

3. The strength and productiveness of the plant improves with age, and one good 
seeding ought to last many years. 

4. It withstands the severe winter climate of Michigan when grown on dry sandy 
land. The tests on low and heavy clay lands are not yet completed. 

5. To make the best quality of hay it should be cut as soon as the blossoms appear, 
and in curing it should be handled in the field as little and quickly as possible, to avoid 
loss of leaves. 

6. The yieid of cured hay per acre in 1901 from seeding made in 1897 was as follows: 

June 18, 4.293 pounds; July 13, 4,350; August 14, 3,538; October 1, 1,688; total, 
13,839. -This plot of sandy soil produced in 1898 three crops of cured hay, total, 6,800 
pounds. In 1899, four crops, 10,580, and in 1900, four crops, 12,310 pounds. 

The land had-received no fertilizer of any kind since the seed was sown. 

7. The analysis of the 1901 crop shows it to contain 80.56 per cent dry matter, and 
digestible nutrients as follows: 11.12 per cent protein; 31.13 per cent carbohydrates, 
and 1.01 per cent ether extract. Or the entire crop giving per acre, 1,529 pounds of 
protein, 4,307 carbohydrates, and 140 pounds ether extract as digestible nutrients 
determined by employing the coefficient of digestibility for alfalfa. The nutritive ratio 
of the hay produced is 1:3. 

8. The fertilizing analysis of the dry hay as determined by the average results of the 
four cuttings is 2.39 per cent nitrogen; .45 per cent phosphoric acid and 3.08 per cent 
potash, an acre producing 330 pounds of nitrogen, 62 pounds of phosphorie acid and 426 
pounds of potash. 

9. As green forage, hay and pasture, its close resemblance to common alfalfa argues 
for it all that is claimed for the latter. Attaining mature growth early in June, one 
can easily manage it for a continuous soiling crop throughout the growing season. As 
hay it is relished by all farm animals, its high protein content suggesting it as a 
substitute for part of the grain ration. As a pasture crop, one trial with sheep showed 
it capable of furnishing a liberal supply of feed throughout the season, and that the plant 
was able to withstand severe pasturing. Further trial is necessary to determine its 
true pasture value in this State. 

10. Attempts to grow the seed in this State have thus far proved unsuccessful. 

11. Favorable reports from experimenters have been received from 16 counties. 

12. Unfavorable reports have been received from experimenters in 14 counties. 

13. Owing to the high price of the seed, the time required to secure a good seeding, 
the increased growth and vigor of the plants that come with age and the difficulty with 
which a lucerne sod is plowed, it is reeommended as a permanent meadow only, although 
numerous experiments go to show that it is a valuable fertilizing crop. 

14. If grown in an orchard it robs the trees of plant food and moisture, while the trees - 
would, in turn, take some of the fertility essential to the full development of the lucerne. 

The clover family while containing numerous species of the trifolium genus which 
possess marked and recognized economic values, is none the less important to the farmer 
from the fact that it also contains the lucernes. The most familiar member of the 
lucerne family is the alfalfa, Medicago Sativa, L. This plant “has been cultivated for a : 
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forage plant for more than twenty centuries. Jt is a native of the valleys of the central 
district of western Asia, having been found in an apparently wild condition in the region 
to the south of the Caucasus, in several parts of Beloochistan and Afghanistan, and in 
Cashmere. It was introduced into Greece at the time of the Persian war, about 470 B, © 
The Romans often cultivated it as forage for the horses of their armies. It was in 
especial favor with them as a forage crop during the first and second centuries, and its 
cultivation has been maintained in Italy down to the present time. I’rom Italy it was 
introduced into Spain and the south of France. It was carried from Spain into Mexico 
at the time of the Spanish Invasion, and thence to the west coast of South America. 
It was brought from Chili to California in 1854, and from there it rapidly spread over 
the arid regions of the Pacific coast and Rocky mountains, where it is now cultivate a 
almost to the exclusion of other forage plants. 

“Lucerne was introduced into the state of New York at least as early as 1820, or more 
than thirty years before it was brought to California, but it has never been so extensively 
cultivated there as on the Pacific coast.” 

The above quotation from Farmers’ Bulletin Ne. 21, U. 8. Department of Agriculture, 
is followed a little later by the list of varieties, which includes the intermediate lucerne 
(Medicago media) and the yellow, or sand lucerne (Jfedicago falcata). Nothing further 
is mentioned in this bulletin relative to these latter two medicagos except that it is 
said that ‘Neither of them has much agricultural value, though the yellow lucerne is 
sometimes recommended for planting on very light and sandy calcareous soils.” 

It is quite probable that, at the time the bulletin referred to was written, very little 
work had been done in this country with the Medicago media, which came to the Michigan 
Exepriment Station under the name of sand lucerne. Under date of March 13, 1901, 
Mr. C. C. Maas, for the Wernich Seed Company, Milwaukee, Wis., writes us the follow- 
ing relative to the “sand lucerne”: 

“We procure the seed in Europe from a reliable and old-established seed house. 
Botanically it is known as Medicago-falcata-sativa or Medicago media. Dr. Mdwin Birn- 
baum, director of the Agricultural College at Liegnitz, Germany, in his book on ‘Meadows, 
Pastures and Fodder Plants’ describes it as a bastard, cultivated in many localities in 
Europe as a clover for sandy soils. Will do well on any other soil. In growth it is 
about half way between Lucerne and Swedish alfalfa (Medicago falcata). Its peculiarity 
is that it will vary sometimes in the bloom, the flower sometimes being yellow, green, 
blue, violet and their various shades. Its growth the first year is very tardy. Once started 
it will yield three or more crops a year. It is very slow in starting in the spring, but, 
seeding on the contrary should be very early, so that seed gets benefit of plenty of 
moisture. Jn extreme cases of drouth-suffering localities it should be sown with grain, 
but the latter is not to be left to ripen or it will smother the small plant. 

“Its feeding qualities are not as good as that of the ordinary lucerne, but it has the 
advantage over the latter that it does not bloat cattle as easily. It also stands pasturage 
better than lucerne. * * * We have so far heard of no failure in crop, no matter 
where sown, whereas it is 2 common occurrence in northern climes for lucerne to fail.” 


DESCRIPTION AND HABITS OF GROWTII. 


In appearance and behavior the difference befween the sand lucerne and alfalfa is so 
very slight that only an expert botanist could note the botanical characteristics which 
distinguish each, and a most careful observer could discern wherein one differs from the 
other. Below is a brief comparison of the two plants, as noted by Professor C. I. 
Wheeler, botanist of the Experiment Station. 
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THE BOTANICAL HISTORY OF SAND LUCERNE. 
(Medicago media, Pers.) 


*<There has been a difference of opinion, among European botanists, in regard to 
the relationship of sand lucerne to other lucernes or alfalfas, viz.; Medicago sativa, 
ordinary alfalfa, and yellow lucerne, Medicago falcata. Alefeld and other botanists 
unite common alfalfa, sand lucerne, and yellow lucerne into a single species. Some 
botanists Jook upon alfalfa and yellow lucerne as distinct species and consider sand 
lucerne as a hybrid between them. Others regard them as distinct species. The three 
forms differ so widely in agricultural value and other characters that they cannot 
be treated together.” 

The ordinary characters between alfalfa and sand lucerne are easily recognizable 
when the two are grown side by side. 

The stiff habit of alfalfa differs from the more spreading habit of sand lucerne. 
The flowers of the former are bluish to violet-purple, while those of the latter range 
from bluish and purple to lemon yellow, with many intermediate shades. The pods 
of alfalfa are coiled in about two turns, while those of sand lucerne are in three-fourths 
of one coil. The seeds of the sand lucerne are lighter than those of the alfalfa. Five 
hundred seeds of sand lucerne weigh from 0.8 to 0.9 grams, while the same number 
of seeds of common alfalfa weigh from 1.0 to 1.037 grams. 

Owing to the extremely close resemblance of the sand lucerne to our common alfalfa, 
not only in its manner of growth and botanical characters, but in its chemical and 
physical characteristics, the author has employed a few references to results from the 
culture and feeding of alfalfa in discussing the sand lucerne, fully realizing that the 
further study of these two closely related plants may reveal many differences not yet 
known, 

As a honey crop alfalfa is regarded as particularly valuable. Hunter, in Contrib. 
Ent. Lab. Univ. Kansas, 1899, No. 65, gives testimony as to the excellence of the quality 
of honey obtained from alfalfa, and in return for the honey, records an experiment 
where the honey bees increased the seed crop by 66% per cent over fields not visited by 
the bees. ‘To grow it, however, as a honey crop would be practical only where the crop is 
to be used later for seed, for in the growing of lucerne hay, the crop is harvested before 
the blossoms are out sufficient for the bees to secure nectar. 

Like the alfalfa the sand lucerne is a deep-rooted perennial plant, sending its tap 
roots to distances of twelve, fifteen, or even more, feet into the ground, with numerous 
large branching roots which seem to increase and multiply as the plant grows older. 
In the fall of 1899 some two-year-old plants were traced in light sandy soil to the 
depth of seven and one-half feet, where the tap root was one-eighth of an inch in diameter. 
Like the alfalfa, it prefers the loose sandy sub-soil and seems to thrive best where the 
water is a considerable distance from the surface. It has the special advantage over 
alfalfa of being able to withstand the severe winters of Michigan climate, while the 
alfalfa is very easily killed out. It is said of the alfalfa, too, that it is liable to be 
crowded out by June grass, sorrel and other weeds. So far no difficulty of this nature 
has been noticed with the sand lucerne seedings. It is quite probable that instead of the 
weeds running out the alfalfa, the alfalfa has been killed during the severe winter and 
the weeds have simply taken its place. It makes a somewhat slow growth, similar to 
the red clover, during the first season, and is not to be depended upon for a crop until 
the second year. Some plants from seed sown at the Experiment Station farm at 
Chatham, Alger county, Upper Peninsula, on June 6, 1901, produced plants with tap 
roots over eighteen inches long, and the stems thirty-six inches above the ground when 
they were harvested on August 31 of the same year. On the Experiment Station farm 
at the College the growth for a similar period was twenty-three inches of stalk, the 
roots were not measured. 

In the successful growing of the lucernes, aside from furnishing the necessary mineral 
elements to the soil, the plants must have access to a liberal supply of water, but in order 
to insure the thorough establishment of the root system in a deep volume of soil, it is 
especially important that the water table be not nearer than one or two fect from the 


“The Best Forage Plants, Stebler and Schroeter, p. 147. 
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surface.* Buffum found that the water used in one season by the alfalfa crop would 
cover the ground to the depth of 2.22 feet. To secure this abundant supply it is evident 
that the plants must get their water from the deep sub-soil. For in this locality we never 
have that amount of rainfall during the growing season. Between the first week in April 
and October 1 we had in 1899, 11.25 inches; in 1900, 16.68, and in 1901, 17.23 inches. 
Their enormous root system, however, is capable of pumping up the necessary supply, 
provided the plants are grown in soil where there is some encouragement for the roots 
to go down deeply. ‘he failures to grow the common alfalfa in Miclfigan, as before 
recorded, are due largely to the winter killing of the plants. Irom the experience, 
however, of numerous experiments, it is learned that winter killing is due largely to 
surface water which freezes about the crowns of the roots, thereby destroying them. ‘The 
lucerne cannot live on soils where the water stands on the surface during the freezing 
weather. 


THE SOIL AND SEEDING. 


The early introduction of alfalfa into Michigan was attended with considerable mis- 
fortune. lt came originally as a clover with the instruction that if treated the same 
as red clover it would prove a valuable substitute, giving three or four crops annually, 
of a superior quality of hay. Under these instructions alfalfa seed was sown on a 
large number of Michigan wheat fields in the same manner that clover seed was usually 
sown in the spring. The result was almost complete failure of the alfalfa crop, and 
wherever it did grow and a few plants appeared the following year for harvest, they were 
cut and cured in the same manner, and at the same time, as red clover. The result was a 
perfectly valueless harvest, so far as the alfalfa was concerned. Were such methods 
employed for growing the sand lucerne a similar result would be the outcome. 

The soil for which sand lucerne is best adapted is one with a subsoil which will permit 
and encourage the roots to grow and develop at considerable depth. The lucernes grow 
especially well in sandy soils and show their superiority in those light soils where other 
crops generally suffer and die from drouth. Being a leguminous plant, the lucerne takes 
in atmospheric nitrogen through the clustered tubercles which develop on its roots near 
the surface of the ground. It therefore follows that a soil deficient in nitrogen provided 
it contains enough moisture and fertility to give the plants a good start will probably 
exhibit the good qualities of the lucerne to best advantage. Mr. C. R. Ferguson of 
Almont, Michigan, grew over a ton of dry hay to the acre the first year on deep muck, and 
found a large number of plants alive on the plot the next spring. 

The ground should be carefully prepared early in the spring, by thorough, deep plow- 
ing followed by the roller, unless the ground is a clay loam or clay, and this sueceeded by 
the harrow sutliciently to prepare a good seed bed for wheat or corn. The seed should 
then be sown early enough in the spring, say about May 1 to 15, to give it the benefit of 
spring moisture. 

Seedings made at the Michigan Experiment Station early in the season, that is before 
June 1, have always been successful. A June 12 seeding gave about three-quarters of a 
crop, while a Jwy 12th seeding was a complete failure. 


QUANTITY OF SEED AND METHOD OF SEEDING. 


The quantity of seed to sow per acre will vary with conditions. The seed being small, 
just a little larger than the common red clover seed, growth at first will naturally be 
slow. In all probability the weeds will come on during the summer, and unless kept 
back by frequent clippings with the scythe or mowing machine will crowd out the 
young lucerne plants, and destroy the prospects of a crop. This period is the most 
important one in the life of the plant, and when one considers that a single seeding is 
destined to last, if well established, for twenty years or more, he can well afford to give 
it good care and the best possible chance. Seedings of fifteen pounds per acre have given 
good results, and unless by careful test of the seed its germination is found to be low, 
and the soil on which it is to be sown is particularly poor it will probably be safe to use 
that amount. A greater amount than this would probably be preferable if the soil was 
in any way reduced in fertility. With seed so fine and where the quantity sown is so 
small, sowing broadcast by hand tools, or with the wheelbarrow seeder is preferable. 
One passing with a light harrow is suflicient to cover the seed. 


* Wyoming Experiment Station Bulletin 43. 
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The sowing of clover or lucerne as a crop by itself is a practice not much in vogue 
as yet in this State. We have at the Michigan Experiment Station succeeded in getting 
a successful catch in sowing with other crops, but the practice is usually attended with a 
decreased yield and sometimes almost complete destruction of the lucerne, Several experi- 
menters who have tried the sand Incerne in a small way in Michigan have sown it with 
oats and other spring crops, and found upon harvesting the nurse crop that the sudden 
exposure to the sun and the rapid drying of the soil which followed, has resulted in 
complete Joss ofthe lucerne. In Buffum’s experiments, Bulletin 43, Wyoming Experiment 
Station, he finds that the first year after sowing he obtained 2,414 more pounds of hay 
without the oats as a nurse crop than where the oats were used. The difference the 
next year was only 360 pounds in favor of no nurse crop. 


HARVESTING THE CROP. 


There is danger of allowing the crop to get too ripe before it is harvested. This is a 
matter of greé at importance. "The er op should be cut as soon as the first blossoms appear. 
A few days, even two or three, of delay in this work will allow the plants to get too 
mature, the stems become so woody as to be perfectly valueless, while in the process of 
curing, the leaves will entirely fall off, leaving as the harvested crop nothing but the 
hard, woody, indigestible stems, which possess but little or no feeding value. In curing 
the crop, care should be taken to avoid much handling in the drying sun. It is better 
io rake the crop into windrows and then bunch and allow to cure in this manner slowly, 
than to let it lie in the swath and give it the frequent stirrings with the hay tedder 
that are sometimes practiced in making clover hay. With good haying weather there is 
little difficulty in curing it the day after it is mown while not infr equently it has been 
cut and hauled the same day. 


USKHS. 


Jn the problem of supplying balanced rations for farm animals, it is usually found 
that the roughage and even the grain produced on the farm failed to supply the requisite 
amount of protein or nitrogenous material. The alfalfa and sand lucerne hay furnish 
a proportion of this protein so high that it can fed with a feed quite’ deficient in that 
material and yet the mixture will result in a balanced feed. For example, the average 
ration required by farm animals is about one part of protein to six parts of carbohy- 
drates and fat. The sand lucerne, with the ratio of one to three, which is termed a 
narrow ration, may be fed with corn, corn fodder, corn stover, timothy and mixed hay 
or straw, which have wide ratios—that is, they are low in potein—so that the combina- 
tion will give the desired ratio of one to six. The experiments recorded below go to sub- 
stantiate this statement. 

The sand lucerne hay has an agreeable aroma, and in feeding it we find all farm 
animals devouring it with a relish equal to that for the best clover hay. In the western 
yanches where alfalfa hay constitutes so much of the feed supply, it is the sole feed of 
many of the farm horses doing the ordinary farm work, and with a little corn or barley it 
supplies a good working feed. 

Mills, in Bulletin 44, Utah Experiment Station, found that mixing straw in the feed 
with alfalfa, thereby widening the ration, he got better results in feeding steers than 
from feeding exclusively on alfalfa as roughage. 

The first crop of sand Jueerne is ready to eut from the first to the fifteenth of June. 
Like alfalfa, it is quite possible to use it at this time as a soiling crop. And when dairy- 
men are depending on some early crop to cut and feed to their cows, the sand lucerne 
comes in at a very opportune time, preceding, at it does, nearly all of the common forage 
plants of this latitude. As a hay crop, the analysis given later will indicate clearly its 
nant value. 

As a pasture, it comes on early in the spring, grows promptly and rapidly after once 
being eut or eaten off, and gives a continual supply of green forage throughout the 
season. Unless cropped off too closely it withstands perfectly the effects of pasturage, 
as will be shown in an experiment recorded later. 
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ALFALFA FOR MILCH: COWS. 


*In 1899, Cottrell made inquiries throughout the state of Kansas to learn in what 
localities the cows were giving the best returns. The result of this inquiry revealed the 
fact that the best results from feeding dairy cows were received in those parts of the 
state where alfalfa hay was a prominent feed. « 


GREEN RYE AND ALFALFA AS SOILING CROPS. 


In the Experiment Station Report, volume 10, p. 295, the following quotation from 
an experiment at the Ontario Agricultural College where rye and alfalfa were com- 
pared as soiling crops is given: “The rye, which was a medium crop, yielded at the 
rate of 12,375 pounds of green fodder per acre and the alfalfa yielded a first cutting 
at the rate of 15,300 pounds of green fodder per acre. The alfalfa was eaten rather 
more readily by the cows than the rye. The milk yield was slightly in favor of the 
alfalfa. When scored by an expert the rye butter scored 35 points for flavor and the 
alfalfa butter 40 points for flavor, out of a possible score of 45 points. The plat of 
alfalfa furnished two subsequent crops, which made the total yield from the alfalfa 
plat more than double that stated above, whereas the rye made but an indifferent 
second growth.” 

Voorheis and Lane in New Jersey Experiment Station Bulletin 148, conclude that 
“The crop is well adapted for soiling and for hay. The average yield of green forage 
per acre for three years (including the first year) was 18.27 tons, equivalent to 
4.57 tons of hay. The yield the third year from five cuttings was 26.6 tons of green 
forage, equivalent to 6.65 tons of hay, costing $5.69 per ton.” 

“A feeding experiment showed that the protein in alfalfa hay could be successfully 
and profitably substituted in a ration for dairy cows for that contained in wheat bran 
and dried brewers’ grains, and for this purpose is worth $11.16 per ton, when compared 
with the wheat bran and dried brewers’ grain at $17 per ton.” 

“The use of alfalfa hay reduces the necessity for the purchase of protein feeds.” 

New York State Bulletin No. 80 records in full a series of experiments with Alfalfa 
Forage for Milch Cows which result generally favorable to the feeding value of alfalfa, 
and particularly to its palatability. 


ALFALFA FOR HORSES, 


Muntz and Girard made an extensive study of the composition of alfalfa in experi- 
ments with horses, to determine the digestibility both as green forage and cured hay. 
The alfalfa was fed alone and mixed with meadow hay. The experiments were con- 
tinued usually for a period of twenty-one days. The conclusions are that as regards 
nitregenous material alfalfa is superior to meadow hay, but as regards carbohydrates 
the hay is superior.} 

As a pasture for sheep, the following experiment was tried on a one-tenth acre plot 
during the season of 1900: 

A movable pen 16 feet long and 8 feet wide was, on May 1, started at one end of the 
plot, which was one rod by 16, and moved each day at a rate sufficient to pass over the 
entire area four times in five months. Until July 1 a Dorset ewe and two lambs were 
kept in the pen, then the ewe was removed and the lambs left there alone. Up to August 
15 the lambs gained constantly and had increased 82 pounds in weight. They received, 
in addition to the lucerne pasture one pint of oats daily. After August 15 the lambs 
continued to fall off in condition and weight. Had the experiment been a feeding experi- 
ment only it would have been policy to remove the lambs at this time, and give them a 
change of feed, but in order to further test the vigor of the lucerne, under continued 
pasturage and learn if possible its injurious effects upon the lambs, they were con- 
tinued in the experiment until October 1, when one of them died, followed a few days 
later by the other. 

Conclusions are that the crop will furnish abundant pasture, and that pasturage by 
sheep is not injurious to the crop as evidenced by the complete growth which appeared 


* Kansas Experiment Station Bulletin 85, 
7 Annals Agron., 24 (1898), No. 1 
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again this year. Perhaps it will be necessary to avoid making of it an entire ration 
for animals during the fall, when the natural food is of a less succulent nature. Post 
mortem examination of the lambs revealed no symptoms of poison from the effect of the 
lucerne feed. 

Burnett, in Nebraska Experiment Station No. 71, notes the death of nine lambs out 
of a flock of 129 from alfalfa pasture between October 18 and November 1. There were, 
however, no cases of bloat and the post mortem examination revealed no symptoms 
that would explain the cause of death. 

The pasturing of sheep on alfalfa seems to be attended with some dangers, and must 
be done with more or less precaution. 


SHEEP FEEDING. 


Burnett, in Nebraska Experiment Station Bulletin 66, records an experiment com- 
uaring alfalfa with native hay in connection with grains for fattening lambs, and 
in Bulletin 71 comparing in a similar way alfalfa and sorghum hay. A notable 
feature of both experiments was the fact that much more feed, both hay and grain, 
was consumed by the alfalfa fed lambs than by those fed on the other hays, but in 
every case the extra feed was more than returned in the increased growth. 

The following conclusions from the first experiment so far as alfalfa is concerned 
are significant: “The alfalfa fed lambs consumed 1.34 pounds of alfalfa and one 
pound of grain per day, as against .88 pounds of prairie hay and .89 pounds of grain 
consumed by the prairie hay fed lambs.” 

“The alfalfa fed lambs made 52 per cent greater gains than the lambs fed prairie 
hay and the same grain ration.” 

From the second experiment the following testified to the superiority of alfalfa over 
sorghum hay: e 

1. Six lots on alfalfa and different grain rations made an average gain of 33.7 
pounds per head in 98 days. 

2. Three lots on sorghum and different grain rations without linseed meal made 
an average gain of 20.7 pounds per head in 98 days. 

3. Six lots on alfalfa made an average profit of 72 cents per head on food consumed. 

4. Four lots on sorghum made an average profit of 32.8 cents per head. 

Day in Ontario Agricultural College and Experiment Farm Report, 1898, records 
an experiment comparing clover hay and alfalfa hay as a feed for fattening sheep, 
wherein there is a slight advantage in favor of the alfalfa hay. 

Foster, in Bulletin 47, Wyoming Experiment Station, gives results of lamb feeding 
experiment to compare feeding values of alfalfa with that of native hay in connection 
with corn for finishing lambs for market. Two pens of lambs, 50 each, were fed for 
95 days. The lambs were of mixed Rambouillet, Lincoln, Shropshire and native. The 
account of the experiment closes with the following facts and conclusions: 


Foods, gains and yalues. en e | Alfalfa. 

- Pounds.| Pounds. 
Hay eaten per head daily...... 0... ...cccees Gaceracvanscesaracrccn rcs esse cases sce seinen 1.07 1.47 
Corn and oil cake eaten per head daily............ececeee ccc ee cc eec steerer eecncseences -82 -82 
Hay consumed for 100 pounds Zaim......... ese eee eee e recente ete e nen eeesneteteececces 420 456 
Grain consumed for 100 pounds gain.......-... eee eee eee e ec eee eee ee ees ORO OR ode orrics 317 248 
Average fare per head 1M 95 days............sccvccccrcncccsersersvraseuseccsssccteceacs 24.1 30.8 
Average daily Coebe POR WEA... oi «lots state ole oleisioteie's eiptoierniele’e o1e/-1)\s/vinielolaiairinfeleteleinletele atareeigiely et 253 324 
Gain per tonjof Day. - oc 6a 65 aos -e:soa8 on anleainolelelalose) \lololnrsiols\ olin vinta pfelsheldin le wiajaalsaiotaids = win 476 439 
Gain per Acre Of NAY «2... :)..0.6 02s a0.0'eislesen njsjctaeieee vejeie eis «lejeleleie'e s/n sale! s\olu/tiw/efeiMamiaial ses! *ic8 ex [e- 476 1,756 
Cost of food per head for 95 GAyS.........cccceeseccecscnvenccetcesseaterverecesseesoes $1 08 $1 20 
Value of food eaten per 100 pounds Qain.......... eee eeeee eee re reece eee eer eter ee eaeaes 4 48 3 89 


Among the conclusions arrived at, the following bear directly on the comparison of 
the two kinds of hay: “The alfalfa hay surpassed the native in the following points: 
1, It produced 27.8 per cent larger gains. 2. It gave 14% per cent more of dressed 
carcass. 3. It produced 1,280 pounds more mutton per, acre. 4. Its gains were made 
at 15 per cent less cost for food per hundred. 

“The native hay excelled the alfalfa in the number of pounds of hay eaten for 100 
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pounds gain, requiring 26 pounds less, though the total amount of food required was 
43 pounds more. This set also ate 219 less food and cost 12 cents per head less for 
the food eaten during the experiment. 

* Beach, in bulletin on Montana Swine Feeding, concludes: “Alfalfa, or clover pasture, 
with a little grain in the summer affords conditions for cheapest growth and greatest 
profit. 

Kansas Press Bulletin No. 25 gives results where alfalfa was fed to hogs in con- 
nection with grain proving that alfalfa hay also gave a variety to the hay, making 
it more appetizing and inducing the hogs to eat more grain. The hay fed hogs ate 
more grain and gained more for each bushel eaten. In a pasturing experiment where 
some corn was fed with the alfalfa pasture, it was concluded that after deducting the 
probable gain from the corn, the gain per acre from the pasture was 776 pounds of 
pork. “These facts indicate that to produce pork most cheaply the Kansas farmer must 
have alfalfa pasture in summer and alfalfa hay in winter.” 

Morrow and Bone, in Oklahoma Experiment Station Report, 1900, conclude: 
“Alfalfa is excellent pasture for hogs. Pigs will make some gains with no other feed. 
Excellent gains when fed grain while on alfalfa. Continuous pasturing will injure 
and may kill alfalfa. With rare exceptions, alfalfa should not be pastured the year 
it is sown. 

Bulletin 104, Kansas Experiment Station, Cottrell concludes as follows: “Alfalfa hay 
is one of the best feeds for sheep that is grown and both green and dry alfalfa are 
valuable feeds for poultry. On account of its effect on their skin and hair, alfalfa 
is one of the best feeds for cattle being fitted for the show ring. Alfalfa makes good 
pasturage for horses. Horsemen report a gain of six pounds per day per head pastured 
on alfalfa and given a light ration of corn or kafir corn.” 


EXPERIMENTS IN GROWING. 


In the spring of 1897, on May 15, three plots of sand lucerne were sown on the 
Experiment Station grounds; one, an area of one and one-fourth acres, on a rolling, 
sandy field with gravelly subsoil, where 25 pounds of seed were used. This plot was sown 
adjacent to one on which the common alfalfa was sown at the same time. The yields 
from this plot have never been carefully recorded, although the sand lucerne is still 
growing on the plot, and has annually produced one crop of good hay. The remaining 
growth either being pastured or left to mulch the ground. The alfalfa grown adjacent 
to this was so badly winter killed that it has been plowed up and the ground used for 
other purposes. There are a few small areas in the sand lucerne plot which have 
suffered from winter killing. 

The two other plots sown to sand lucerne were on some of the lightest sandy soil to 
be found on the College grounds. These plots have been carcfully watched and every 
pound of the crop has been carefully weighed and recorded. The larger of the plots, 
containing one-sixth of an acre, has been used exclusively for harvests of cured hay. 
The other was harvested as hay in 1898 and 1899, used for pasturage experiment in 
1900, and tried for growing seed in 1901. The yield per acre from three crops on this 
plot in 1898 was 5,917 pounds, and in 1899, from four crops, 8,480 pounds to the acre. 
The plot from which cured hay has been harvested each year has given the following 
results: 

Harvest of 1898, three crops, 6,800 pounds per acre. 

‘Harvest of 1899, four crops, 10,580 pounds per acre. 

Harvest of 1900, four crops, 12,310 pounds per acre. 

Harvest of 1901, four crops, 13,839 pounds per acre. 

The dates of cutting the above have averaged about June 10, July 12, August 15, and 
October 1. 

The crop of 1901 furnishes the following table. Immediately after each harvest 
samples of the cured hay were taken and carried to the chemical laboratory, where, under 
the direction of Dr. R. C. Kedzie, the analyses for feeding values and fertilizing ele- 
ments were carefully made. 


* Montana Experiment Station Bulletin 14. 
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Results of yields and analyses of sand lucerne hay grown at the Michigan Experiment 
Station. 


1901. 
Dates of harvest. 

June 18. | July 13. | Aug. 14.| Oct. 1. Total. 

Pounds.| Pounds.| Pounds.) Pounds.| Pounds. 
Yields per acre..... Sek ouncdoonan Sud bosapEOoeoons0geoe 4,263 4,350 3,538 1,688 13,839 
Total) MOIGHULE so. 02s sews Posey oseene iba SERRE ie 9.56 23.79 26.72 | 17.95 19.44 
OTIC OE PEOCCU sec .ceoleliomtasee wena se eisai ire eres 3 16.63 15.29 13.35 12.92 14.92 
BAN EUM aie win: cca etstas «fore eieloiale win « visvwiefeseloisiorerave rele laters releterelereteieiminietete ane 7.35 8.62 7.14 7.31 7.69 
Ether extract....... sei patos dis ciaitiace da eeemrae sotelemnteateters 3.26 3.24 1.61 21.16 2.57 
GrudeAbre ss Hote bse Se cranowciane vicak.s on lviente ce eeiee ae neo 29.04 23.20 22.65 25.44 25.13 
MPAT ONY OTAGO cere aieioiens1aYo cle] store's eieinlnicjefeisie ile ialetselteitanuetsreiets 34.16 27.60 28.53 35.22 30.78 


The following table gives the dry matter, the digestible nutrients according to the 
coefficients of digestibility of alfalfa, as given in Henry’s book on ‘‘Feeds and Feeding,” 
together with the fertilizer analyses of the several crops: 


Analysis—pounds in 100. 9 
Yield 
Date of harvest. per acre, Digestible nutrients. Fertilizing elements. 
pounds. D 
ry 
matter. ae Gea 2 a 
A Jarbo- ther Nitro- nos. 
HES hydrate. | extract. gen. acid ETS 
| = 
ENGI iicleieiay s5's RYoraretsaiale 4,263 90.44 12.31 35.03 1.27 2.66 7 2.98 
MTA Vast chore cisicintletelosotss = treie-aye 4,350 76.21 11.31 28.19 1.26 2.45 47 2.89 
PRU SG ecsrclcle sic sien sidisls «| 3,538 73.28 9.88 28.56 «63 |) 2.14 -42 3.18 
DOR less Ae Apocenmaose 1,688 82.05 9.56 34.18 «45 || 2.07 42 3.02 
DO tallumcchwiccreistes = cei 13,839 | 80.56 11.12 31.13 | 1.01 | 2.39 45 3.08 
Total pounds per acre..|.......... 11,146 1,529 4,307 140 | 331 62 426 
| | 
Louisiana analyses......|..... ent sie 88.76 12.58 36.15 91 || 2.71 67 2.85 


The above Louisiana experiments were reported by Stubbs in a Louisiana Station 
Bulletin 55. The cuttings were made May 9, June 8, July 1, and August 1. 

The nutritive ratio of the average of the Michigan Experiment Station results is 1:3. 

According to the Kansas Experiment Station Press Bulletin 41, 100 pounds of alfalfa 
hay contains 11.3 pounds more digestible matter than red clover, and 14% times as much 
protein. It contains five times as much digestible protein as corn fodder, almost as 
much as wheat bran, and more than wheat, corn, oats, rye, barley, kafir corn and 
sorghum seed. 

According to Zuentz, Hagemann and others, the true nutritive value of alfalfa in terms 
of energy are 928 Calories as compared with medium hay with 721 Calories, and red 
clover with 667 Calories. 

It will be seen by the above that the annual yield gradually increased to the fourth 
year, when the crop of cured hay was nearly seven tons per acre. Another plot, seeded 
in 1900, gave the next year three crops, amounting to 6,580 pounds of dry hay per acre. 
A fourth crop was ready to cut on October 1, but was left as a mulch protection during 
the winter. 

The feeding analysis, as compared with the Louisiana results, would be more closely 
parallel were they figured from a water free basis. Taking the June 18th cutting, 
which was more thoroughly dried than any of the rest, we find them to differ but 
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slightly. The quantity of nitrogen and potash removed by this crop is simply enormous, 
and the source of the former can be accounted for only through the assimilation of 
atmospheric nitrogen by the tubercles on the roots. That the lucerne is capable of 
growing successfully for a time without the addition of fertilizers is proven by the 
experiments of Voelcker* who took a piece of “clover sick” land in the Stackyard field 
at Woburn in 1889, sowed it carefully to lucerne and applied several forms of fer- 
tilizers. To the first was given superphosphate and bone dust; to the second, sulphate 
of potash; to the third, sulphate of ammonia; to the fourth, nitrate of soda; to the fifth, 
superphosphate, bone dust, sulphate of potash and sulphate of ammonia; and to the sixth, 
the same as to the fifth except that nitrate of soda was substituted for the sulphate of 
ammonia. <A seventh plot was left unmanured. The amount applied was four hundred- 
weight of each material, whether alone or in combination, with the exceptions of the 
nitrate of soda and sulphate of ammonia, of which two hundredweight were applied. 
Three, and sometimes four, cuttings were obtained each year, and the product weighed 
green. “Tor the first seven years (1889-95) the manures showed no benefit, while the 
sulphate of ammonia distinctly reduced the product. From 1896 onward there has, 
however, been a distinct change in the application of sulphate of potash or of manures 
containing it, having shown a marked increase. . 

An examination of the yields from the unmanured plot, showed that for seven years 
it held its own with the manured plots, when, evidently, the available potash, owing to 
the enormous annual draft upon its supply, began to be exhausted. The fact that 
annual applications of nitrogen during the seven years showed no benefit, gives further 
evidence of the ability of the legumes to assimilate from the soil atmosphere sufficient 
nitrogen for their profitable growth. 


FERTILIZING VALUE. 


A plant whose roots penetrate so deeply into the subsoil and which converts so much 
atmospheric nitrogen into organic nitrogen can but add a material supply of fertilizing 
elements to the farm. According to Headden, who noticed that the roots penetrated to 
twelve and twenty-five hundredths feet in a homogenious clay, the roots within reach of 
the plow added to the stubble left by the first mowing is equal to two-thirds of the 
green lucerne removed. This material, together with the fertilizing value of the feed 
removed, which if consumed on the farm will be largely returned to the land in the form 
of stable manure, is, certainly an important factor in maintaining the fertility of the 
land. 

There are numerous experiments on record where the beneficial effects of lucernes have 
been very large, not only in improving the mechanical condition of the y.'l but in 
actually adding to its fertility. 

In a series of experiments performed at the Wyoming Experiment Stai‘en, recorded 
in Bulletin 44, the following results are summarized: “When alfalfa land was plowed 
and planted to wheat it produced $8 to $12 more value in wheat per acre than the 
land which had grown potatoes and grain before.” “When alfalfa land was plowed 
and planted to oats it produced $16 worth of grain more than land which had grown 
potatoes and grain before.” ‘When alfalfa land was plowed and planted to potatoes 
it gave $16 worth more of potatoes per acre than was obtained from land which had 
grown potatoes and grain before.” “By growing alfalfa the above increase of yields and 
values were produced with absolutely no cost for fertilizing the land.” 

In Bulletin 57, Colorado Experiment Station, Cooke compares alfalfa sod with old 
land for growing potatoes. The average from a large number of plots gave 3,610 
pounds of merchantable potatoes, compared with 1,277 pounds grown on equal area of 
old ground. 

Numerous inquiries are made relative to sowing lucerne as a permanent orchard crop. 
It is evident from the extensive root system developed by this plant that it would 
probably rob from the trees some of the moisture and nourishment necessary for their 
complete development. While no experiment has been tried at the College to determine 
this, the following conclusion found in Experiment Station Report, volume 12, p. 1048, 
gives conclusions from Hessische Landw. Ztschr. stating that “Alfalfa seriously retarded 
the growth of young apple trees as compared with trees grown on land in cultivated 
crops and wheat.” 


* Journal of the Royal Agricultural Society, 1900, pp. 603, 604. 
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REPORTS FROM FARMERS WHO HAVE TRIED THE SAND LUCERNE. 


In the spring of 1900 samples of six ounces each of sand lucerne were mailed to 135 
farmers in the State who had expressed a willingness to try it. In June, 1901, reply 
postal blanks were sent out for reports of the first cutting. Of the 41 replies received, 
two did not get the seed, nine did not sow it, fourteen report total or partial failure, 
though nearly all wished to try it again, and sixteen report favorably. Some of the 
reports are given below. 


EDWARD FE. EVANS, WEST BRANCH, MICHIGAN, JUNE 10, 1901. 


The quantity of seed received was small, and was sown too thinly to enable me to 
tell with any degree of accuracy what the yield would be. Considering the soil 
(sand) the growth last season was very good, and it did not winter-kill at all. .Our 
spring has been very cold and backward, but without frosts. The growth has been 
comparatively slow, and I think it will be ten days before clover can be cut. It 
stands 18 to 20 inches in height. I was so well satisfied with last season’s growth 
that I sowed 25 pounds this spring, and shall sow a couple of bushels next year. 


JUNE 30, 1901. 


Replying to your favor of the 13th inst. and in addition to my former report, will 
say that sand lucerne has made a growth of five to seven inches since cutting. The 
new seeding now stands eight to twelve inches in height. Shall cut it the coming week 
on account of weeds. 


DECEMBER 8381, 1901. 


I can say definitely and positively that each of the three cuttings this year on 
the piece sown May 5, 1900, was heavier than I ever saw grown on such light soil, 
no matter what other variety was sown. Of the larger piece sown last spring, I can 
only say that the outlook is fully as promising. It was cut once to kill weeds, and 
when the ground froze, it was a solid mass of green, many single plants were so 
large and firmly rooted that a man could not pull up the plant. I shall sow more of 
it this coming spring, and will distribute seed to sandy land farmers here for trial. 


CAPTAIN H. P. DANFORTH, ANN ARBOR, MICHIGAN, OCTOBER 16, 1901. 


The ground sowed is about one square rod. It is on a corner of a lot in town, and 
the ground used had been graded and twelve or sixteen inches of the top soil scraped 
off, leaving a bed of sand and gravel on which the seed was sown May 10, 1900. The 
seed germinated in less than a week and furnished three good crops, with a fourth as 
good as the three that were cut, which I let remain on the ground for winter protection. 
I could not discover that one single root was injured by hard freezing. It started 
early last spring, and has furnished four cuttings, the last cut about the 28th of 
September, and the patch now shows green and is about four inches high. I am so 
situated that it is not practical for me either to weigh it green or after it is cured. 
I have let different ones cut it for feed for horse and cow, and all report to me that it 
was eaten with relish. 


JOHN F. MILLER, TRAVERSE CITY, MICHIGAN, JUNE 30, 1901. 


The sand lucerne was sown under rather unfavorable circumstances, and I did not get 
a good stand, and plowed up half of it this spring, leaving a strip next to the fence 
of the pasture about seven feet wide. I was away from home when it began to 
blossom, but it is about half out now, and I will cut it and throw it over the fence 
to cattle. They eat it readily. I have no means of weighing it, but it is two feet high 
and will probably weigh 150 or 200 pounds, while the common red clover sown near 
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by, with a better chance, will not pay for cutting. I wish my entire farm was seeded 
with it. It is hard to tell it from alfalfa. I don’t think that good soil would hurt 
it, but it will live where other clover will not. 


FRANK D. WELLS, ROCHESTER, MICHIGAN, JUNE 7, 1901. 


The sand lucerne was in a place which we found desirable to plow this spring. The 
little that remains is excellent. Think I shall try it on a larger scale. 


BENJ. F. BATCHELER, HOWELL, MICHIGAN, JUNE 22, 1901. 


Mr. Batcheler has a plot of sand lucerne sown in the spring of 1900, which is six 
rods long, and three rods wide. He harvested from it, from a June 12th cutting, 640 
pounds of cured hay. He writes as follows: 

“TI did not get all the growth, as I cut it with a machine and it was quite badly 
down. Think there would have been 700 pounds had I got the whole. The hay is 
sufficiently cured to keep, but heavier than it will weigh out after drying in the barn. 
Have not tested its feeding quality yet. If it proves good forage and stands the 
winter, I think it will be a good thing. It took much time to cure the hay. Had hardly 
commenced to blossom.” 


WM. F. BARR, SHERWELL, MICHIGAN, JUNE 15, 1901. 


Mr. Barr cut and harvested 100 pounds of hay from a plot covering 1,000 square 
feet. This would give him 4,356 pounds of cured hay from the first cutting. He 
writes as follows: 

’“Ground light sand, some seed seems to be just coming that dropped last fall, as 
I did not cut the last crop. Got about one-third of a stand last spring. Pulled a 
stalk with tap root two feet long. Believe I would like it if I could get a good stand.” 


F. O. WITHERBEE, SHELBY, MICHIGAN, JULY 24, 1901. 


Cut 150 ponds of hay from 1,400 square feet. This would give about two tons of 
cured hay to the acre. “Stand rather irregular from sowing broadcast on small plot 
with small amount of seed. Stood winter well. Very dry since cutting, making fair 
growth. About ready to cut again.” 


JOHN MAXWELL, MT. PLEASANT, MICHIGAN, JUNE 25, 1901. 


The sand lucerne seed you sent me last year came up good, and made a good growth 
the first year, and looked well this spring, but now is turning yellow and dying. 

Mr. Maxwell did not cut the lucerne in time, and, naturally, it instead of dying was 
simply beginning to ripen. It should have been cut probably about June 1. 


PHILLIP BARTON, LAPEER CITY, MICHIGAN, JULY 8, 1901. 


We sowed the sand lucerne last spring, a year ago, with rye. It grew well until 
the rye was cut, then the hot sun seemed to burn it, so that it all died. 
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COW PEAS, SOY BEANS AND WINTER VETCH. 


BY J. D. TOWAR. 
Bulletin 199—Agricultural Department. 
SUMMARY. 


1. Cow peas, soy beans and winter vetch are successful new legumes for Michigan 
and give promise of valuable usefulness as feeds and green manure. 

2. Cow peas are tender, succulent, vinelike plants and must be grown between the 
periods of frosts. 

3. In general, cow peas will grow best when sown in rows, using one-half bushel to 
three pecks of seed per acre. ; 

4. Soy beans are a little more hardy than cow peas, growing with stiff, erect stalks, 
but treated like cow peas. 

5. Winter vetch may be sown either in the spring or fall. Its behavior is much like 
field peas. 

6. Cow peas may be used for fall pasture for hogs and other stock. 

7. Soy beans ripen their seed and shed their leaves as soon as frosts come. The seeds, 
being very rich in protein and fat, give promise of becoming a substitute for linseed 
and cotton-seed-meal. 

8. Winter vetch, seeded in the spring, makes excellent fall pasture, which remains 
green through the winter. 

9. Winter vetch as a substitute for clover has been grown best by seeding in the fall, 
using a half bushel of wheat and half bushel of vetch, cutting the whole in the middle 
of June for hay. 

10. Cow peas and winter vetch make excellent green manure, and as such give best 
returns if plowed under when near the mature state. Either, sown in the summer in 
the orchard, will make a good cover crop for winter. 


COW PEAS, SOY BEANS AND WINTER VETCH. 


With Hellriegel’s discovery in 1888 that the leguminous plants through microor- 
ganisms on their roots were capable of assimilating nitrogen from the soil atmosphere, 
came at once great prominence to crops of this family as soil improvers and stock 
feeds. By assimilating nitrogen from this source these plants furnish ammonia for 
fertilizer and albuminoids or protein as feed for our animals without depleting the 
fertility of the soil. It is, therefore, highly important that members of the leguminous 
family be given a prominent place in the list of crops grown on the farm, be the purpose 
for which they are grown whatever it may. A complete list of the leguminous plants 
contains all of the clovers, luzernes, peas, beans, vetches, lupins, serradella, peanuts 
and a large number of other plants, including many trees and shrubs. The cow 
peas, soy beans and winter vetch come within this family, and have so many prominent 
characteristics as soil renovators and stock feeds that they promise to be generally 
adopted as economical forage and green manuring crops for the State of Michigan. 
A glance at the analyses of these legumes and a number of other of our common crops 
grown for similar purposes, in the table below, will at once give the reader an idea 
of their economic importance. 

In considering these feeding values, we look first to the digestible protein, then the 
digestible carbohydrates, and ether extract. The protein is determined by multiplying 
the percentage of nitrogen by 6144. The digestible protein and carbohydrates are ascer- 
tained by using a factor of digestibility determined by experiments performed either 
by the chemist or by actual experiments with domestic animals. The ether extract 
or fat is converted to the basis of carbohydrates by multiplying by a factor ranging 
from 214 to 214, and then added to the digestible carbohydrates. Then the ratio 
between the digestible protein and digestible carbohydrates and fat is known as the 
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nutritive ratio. Thus it will be seen that materials rich in nitrogen will show in the 
ratio a smaller number as a second term, while those very rich in carbohydrates and 
fat and low in nitrogen will show a very large figure as the second term of the ratio. 
Where the ratio is 1 to 3, like that of alfalfa hay, it is termed narrow, and 1 to 20, as 
in corn-stalks, is termed a wide ratio. In compounding rations for the various feed- 
ing purposes upon the farm, it is usually more difficult to procure the necessary amount 
of nitrogen cr protein than to procure the carbohydrates and fat. This latter fact 
brings into prominence leguminous plants, for they are all naturally richer in protein 
than cereal grains and hay from grasses; besides, the legumes get their nitrogen largely 
from the air, while all other plants draw their nitrogen from the soil. 


Table of analyses of farm products. 


Digestible nutrients in 100 |} Fertilizing elements in 100 | 

a pounds. pounds, | Nutri- 
Feeding materials. y tive 

laa .,.| Carbo- | Ether || Nitro- | Phos- |] Tatto; 

Protein. ydrates.| extract. || gen. prone Potash. | 

Per cent.|| Pounds.| Pounds.| Pounds.|| Pounds.| Pounds.) Pounds. 
Corn, allanalyses....... 89.1 7.9 66.7 4.3 18.2 7.0 4.0 1: 9.8 
Corn and cob meal...... 84.9 4.4 60.0 2.9 14.1 5.7 4.7 1:15.2 
91.8 25.8 43.3 11.0 50.3 3.3 | 0.5 A DBF 
89.5 10.2 69.2 ey 23.6 feo 5.0 b NH fer 
88.1 12.2 39.2 2.7 26.7 28.9 | 16.1 a Ls 
87.9 12.8 53.0 3.4 26.3 9.5 | 6.3 1: 4.8 
89.1 8.7 65.6 1.6 15.1 U9 4.8 To 7-9 
89.0 9.2 47.3 4.2 20.6 8.2 6.2 1: 6.2 
87.4 esl 49.2 1.8 14.4 4.4 2% T3629 
89.5 7.4 30.4 1:9 36.4 17.8 12.8 || 1: 4.7 
Buckwheat middlings.. 87.3 22.0 33.4 5.4 42.8 21.9 11.4 Is 2:1 
ny 1 ee Bee eee 86.0 8.9 45.0 3.2 20.4 8.5 3.6 1: 5.9 
Linseed meal, old prooess.. 90.8 29.3 32.7 7.0 54.3 16.6 ToNt |e 
Cottonsed meal......... 91.8 37.2 16.9 12.2 67.9 28.8 8.7 || 131.2 
TES a aroaiok Got Bees 89.5 16.8 51.8 0.7 30.8 8.2 9:9 )) 15 352 
Soy beans............ 89.2 29.6 22.3 14.4 53.0 18.7 19.9 Vsi-9 
Cow peas.............. 85.2 18.3 54.2 A BBESi ||scteisrasin'a:ecillaterateus ere oral Panel ood 
Corn:stover.....5....... 59.5 1.7 32.4 0.7 10.4 2.9 14.0 1:20.0 
EMO CD YAY.» <larcle's/o!- tos 86.8 2.8 43.4 1.4 12.6 5.3 9.0 ||} 1:16.7 
Hungarian grass hay.... 92.3 || 4.5 51.7 1.3 12.0 3.5 13.0 |} 1:12.2 
Soy bean hay......... 88.7 || 10.8 38.7 1.5 23.2 6.7 10.8 || 1: 3:9 
Wheat straw............ 90.4 0.4 36.3 0.4 5.9 1.2 b.DS|- 193s 
Oat straw......-.- ...... 90.8 || 1.2 38.6 0.8 6.2 2.0 12.4 || 1:33.8 
Red clover hay....... 84.7 || 6.8 35.8 a7 20.7 3.8 22.0 |} 1: 5.8 
Alsike clover hay... 90.3 | &.4 42.5 1.6 23.4 6.7 22.3 1: 5.5 
Cow pea hay..... .... 83.9 || 10.8 38.6 ales 19.5 5.2 14.7 || 1: 3.8 
Alfalfa hay............ 91.6 11.0 39.6 1.2 21.9 5.1 16.8 || 1: 3.9 
Soy bean straw...... 89.9 2.3 40.0 1.0 17.5 4.0 13.2 1:18.4 


In determining the value of a crop for green manuring, we look to its bulk of vegetable 
matter, the quantity of mineral matter it will dissolve from the coarser particles of 
soil, and the amount of organic nitrogen it will assimilate from the soil and atmos- 
phere. Here the legumes display their prominence, largely through their drought 
resisting qualities due to an enormous root system and their root tubercles, which con- 
vert the free nitrogen of the air into forms assimilated by living plants. 

Prominent among the legumes of recent introduction are the cow pea, soy beans’ and 
winter vetch, although their special characteristics are found in a general way, though 
not so marked, among the clovers, lucernes, peas, beans, ete. 

Interesting results showing comparative yields of these crops are found in Nebraska 
Experiment Bulletin No. 93. 

In growing legumes, numerous experiments have been tried to show the value of 
inoculating the soil with germs from a field where the special crop has been previously 
grown. These trials have met with indifferent success, though generally on new 
ground the introduction of a special bacteria has been followed with marked increased 
yield. Dugger, Alabama Experiment Station Bulletin 87, found soil inoculation to 
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increase the yield ten times. It is found, however, that the most of our soils contain 
the proper bacteria and that inoculation is unnecessary. 

Experiments to determine the digestibility of cow peas, either as green feed, silage 
or cured hay, show it to rank higher than the average of ferage crops. The winter 
vetch is slightly more digestible than cow peas, and soy beans more than the vetch. 


COW PEAS. 
(Vigna catjang.) 


The cow pea (Vigna catjang) is a native of the southern states, resembling in its habit 
the field beans, and is grown for forage, either dry or green, and for green manure. 
Until recent years this plant remained in its native home, the southern states, where 
frosts were seldom and the season was sufficiently long for a tender plant of this nature 
to reach mature growth. It has been gradually acclimated to northern latitudes until 
now there are a number of varieties which will mature their seeds in the northern 
counties of southern Michigan. This acclimating process has resulted in decreasing the 
growth of foliage. When a cow pea seed of a rank growing variety is brought from its 
native soil to the latitude of Michigan, it makes its enormous growth but gives little 
promise of developing seeds. This plant is used in the south as feed for all kinds of 
farm animals, and in all forms. . It is even employed somewhat as human food in 
either the green or ripe state. As food for live stock it is used for pasture, is made into 
hay, baled and sold in the market as timothy and clover is in the north, and the seeds 
are ground and fed as grain. Owing to its being readily killed by the slightest freeze, 
it must be grown between the periods of late spring and early fall frosts, provided one 
wishes to raise seeds or grow the crop for hay. 

The ground for cow peas should be prepared as carefully as for any garden crop by 
thoroughly plowing, rolling, harrowing, etc., fitting the ground to perfect condition 
about the last of May. The seed may be sown broadcast, in drills or in hills. If the 
ground is very rich and has been so carefully cultivated that there is no danger of weed 
seeds growing, it will be safe to sow broadcast, otherwise, owing to the fact that the 
seeds grow slowly at first, it is perhaps better to sow them in hills or drills in order 
that they may be cultivated once or twice to keep down the weeds and keep the surface 
mellow until the plants have acquired sufficient growth to partially shade the ground. 
The rows may be any convenient distance apart, between 18 inches and 21% feet. Even 
three-foot rows would provide sufficient growth to completely cover the ground long 
before the end of the season. If the seed is sown broadcast, it is possible and perhaps 
wise to cultivate once or twice with a weeder. The use to which the crop is to be put 
will determine the method of harvesting it. If cured for hay, it had best be cut with the 
mowing machine and handled like clover hay, being careful to avoid much stirring in 
the hot, dry sun, which will shake off many of the leaves. Even the haying machine, 
however, will not gather all of the growth, as the vines remain close to the ground, 
but no one should begrudge the soil a few of the stalks and leaves of this valuable 
fertilizing crop. The period of the year, however, when the cow pea crop is ready to 
make into hay is not good haying weather, so that where the silo is available, it would 
perhaps be fully as well to store them there in connection, possibly, with the corn 
silage. A number of experiments have been tried showing remarkably good results 
from planting cow peas with the corn crop, growing a mixed feed of corn and legume, 
making a quality of silage much richer in protein. Experiments at the Tennessee 
Experiment Station* have shown very interesting results from this method. Mr. A. M. 
Welch of Ionia, Mich., has given this method a complete trial, and is thoroughly con- 
vinced that by growing cow peas with his corn he can get the best possible quality of 
silage for dairy cows. 

According to Farmers’ Bulletin No. 89, the feeding value of cow peas is equal to that 
of the best red clover, and the hay ranks high in palatability and digestibility. As a 
pasture, it is claimed that an acre will supply fifteen or twenty hogs for an entire fall. 
According to Duggar, Alabama Experiment Station Bulletin No. 82, the results generally 
favor cow peas and show them to be superior to bran. 


* University of Tennessee Year Book for 1901. 
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In Illinois Experiment Station Bulletin No. 43, Hopkins says cow pea hay corres- 
ponds closely to clover hay. The clover hay has more fat, but as cow pea hay is more 
digestible and has more protein, its total energy is higher than that of clover hay. 

The cow pea is meeting with favor among horticulturists as a winter cover crop for 
orchards. For this purpose it is sown in the middle of the summer and allowed to die 
down and lie on the ground during the winter, when it becomes thoroughly rotted, 
and can be readily worked into the soil in the spring. 

Mr. B. E. Rickert of Lowell, Mich., says regarding his experience with cow peas: 

“I grew them two years ago, for seed only, on a field where the soil was sandy, 
heavy, black and quite clayey; the subsoil is clay. They made a large growth. The 
yield of seed was 25 bushels per acre. I planted them in rows 30 inches apart so I could 
cultivate. The variety was the Whip-poor-will. 

“This last season I planted them with the corn for the silo, and was not very suc- 
cessful, but I will try again this year. 

“T have not tried them as pasture, but think they will be good. They seem to be a 
great root fertilizer. The stock eat the vines and pods and relish them.” 

Mr. TT. T. Higgins of Dailey, Cass county, sowed Whip-poor-will cow peas on May 22 
in drills 28 inches apart on sandy clay and gravelly loam. The vines grew from three 
to five feet in length, almost covering the ground, and ripened before the frost. He 
pulled and threshed them, feeding the stock the stalk, and although very dry, they ate 
it with relish. : 

Mr. E. F. Diehl of Leesburg, Ind., writes regarding cow peas and soy beans as follows: 

“My four years’ experience with cow peas has been in conjunction with soy beans, 
and find both valuable, the one fitting certain conditions and purposes better than the 
other, and thus far have grown them principally for their seed, but their pasture and 
forage value have been thoroughly tested with all kinds of stock with good results. 
Soy bean plants are relished as soon as they appear above ground; cow peas not so well 
until they reach a degree of maturity indicated by the ripening of the earliest pods, 
and this, I believe is the best stage for pasture, hay, soiling, silage and fertilizer. The 
threshed straw is much relished by stock in winter when straw and corn-fodder is the 
principal roughage (this is equally true of the soys). On poor soils, cow peas will 
thrive better than any other legume that has a forage value, and is among the best, if 
not the best, to resist drought when not planted too thickly, due to its extensive root 
system and vines carrying a dense foliage. The cow pea bacteria seem to be present in 
all soils. I have found them in bunches larger than their seeds (peas), and on roots six 
feet from the stem as large as grains of wheat. This fact, with the quick growth of 
vines and leaves protecting the ground from beating rains and hot suns, makes the 
early varieties preeminently catch crop fertilizers for the north, furnishing more humus 
material and fixing more atmospheric nitrogen in the soil in a shorter time than any 
other legume, especially in a dry season and on poor land. 

“Tf cow peas are planted this far north about the first of June, the early varieties 
will be right to turn hogs on the last half of August and will furnish the right food 
at this time to finish on new corn, and the ground may be seeded with winter wheat 
afterwards without any preparation, if a disk drill be used, or rye may be seeded for a 
green winter cover crop and turned under for spring crop, especially potatoes. For 
beginners, would advise: Get seed that will mature in your latitude, or farther north, 
drill 15 pounds per acre in rows 30 to 36 inches apart, and cultivate clean until vines 
interfere. A few years’ trial with cow peas will suggest many ways to utilize them to 
good advantage on every farm.” 

Maj..Geo. K. Newcombe, Traverse City, Mich., writes of his experience on “Orchard 
Knob” farm, situated on Traverse peninsula, fronting the west arm of Traverse bay. 
The farm was badly run and lacked in humus and soil fertility, especially on the hill- 
tops. After trying red clover and fleld peas with more or less success, he writes: 

“We tried Black Eye cow peas on an acre of old orchard standing on the first bench 
of land along the bay shore, an old beach. We planted in drills with plenty of seed. 
Result, a crop too heavy to cover with a plow alone. The next experiment, hardly an 
experiment, either, was on a larger scale. We used 10 bushels of seed broadcast on 10 
acres of young orchard. This practice we have continued whenever most needed until 
last year. The season was so cold and backward that we planted only a few bushels 
of seed which we had left or gathered from our crops. As our place was then all 
covered with clover, except one half-acre parcel in potatoes, the result was quite 
satisfactory. 

“We have never used the cow pea for forage because we wanted it all for renovator. 

29 
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The plant always ripens its seed on our place. We have tried other legumes, and have 
dropped all but vetches, peanuts, alfalfa, crimson, June and alsike clovers, field peas 
and cow peas.” : 

The following letter from a St. Joseph county farmer gives a valuable experience with 
cow peas: ? 

“The erowing of cow peas is no longer an experiment with us in southern Michigan. 
I have grown them for five years, from 10 to 70 acres each year, average about 30 acres. 
Seeding should be done about first week in June, never before the ground is thoroughly 
warm, so as to germinate quickly. Sow with any drill that will sow beans, with all 
the tubes open, about one bushel per acre. They soon cover the ground and keep all 
weeds down, if plowed, say the fore part of May, with a good cultivating before sowing. 
The effect upon the ground is most marked, leaving it very mellow and lively, so to 
speak. Some sow in rows as beans when seed and peas is an object. Have had good 
catch of clover sown on wheat stubble plowed and sown in August. Wheat was sown 
after cow peas; also corn does well after peas. When cut for hay, cure same as cloyer 
about first week in August; if threshed, cut just before frost, it then makes about as 
good feed, and hay will keep better. There is nothing better than this hay and shredded 
stalks for milch cows, thus saving bran. Hogs also grow remarkably well by turning 
them on in August, and they live there until snow comes if they have some kind of 
green feed. It also makes good pasture for any stock,*if not turned on too green.— 
Geo. Engle, Centreville, Mich.” 

Below is a letter from Mr. R. M. Kellogg, Three Rivers, Mich., giving his experience 
with cow peas: 

“In the spring of 1896 I sowed 35 acres of Mammoth Clay cow peas, using one and a 
half bushels to the acre, sown broadcast with an ordinary grain drill. The soil had 
been much run and was especially destitute of humus. The season was wet and they 
made a very large growth, completely shading the ground and smothering the weeds. 

“The grcund was literally filled with nodes and roots after the first of August, and 
very little of them before that time. A part were plowed under before frost struck 
them and a part late in October, while some were left until spring. In the following 
crop, as well as in texture of soil, I could see a marked difference in.favor of those 
which laid on the top of the ground all winter. The soil was made mellow and the sur- 
face crust very much less firm and brittle. 

“The next summer I used the Mammoth Black and a dwarf variety. The season 
preved very dry and little growth was secured. The dwarf shaded the ground very little 
and weeds took possession of the ground. 

“The next year 40 acres of Whip-poor-will were sown which, although the season was 
dry, made a fair growth and ripened considerable seed, although it hardly paid to 
gather it. 

“The results of my experience convince me that the cow pea is to be an important 
factor in bringing up our land, so that we may again use the clovers. What we must 
have is humus and mineral elements, so that the clover shall secure a rootage before 
the drought sets in. 

“When sowing the peas, in each case I drilled in with the seed 300 pounds of fine 
ground bone and spread about 25 bushels of wood ashes to the acre, which I am sure 
had a marked effect on the growth of the plants. 

“T am satisfied that all dwarf varieties should be discarded and that no attempt 
should be made to grow the seed in Michigan. Use only the Mammoth Clay and Wonder 
pea and sow about the first of June, one and a half bushels to the acre, using the 
mineral fertilizers and leaving the vines on the ground unmolested until the following 
spring, when they will be decayed enough to break up and be mixed with the soil by 
plowing and harrowing.” 
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SOY BEANS. 
(Glycine hispida.) 


The name Soy bean is used more commonly than Soja bean, although either is cor- 
rect. The Soy bean came originally from Japan in the early part of the last century, 
but has received no particular attention in this country until within the past dozen 
years. It has, however, a more extended reign in the northern states than the cow pea, 
being a little more hardy and ripening its seeds in a shorter season. The Soy bean 
grows in an upright branching stalk from one to three feet high. The growth of leaves 
is quite luxuriant. They are irregular in shape and drop off when the plants become 
ripe. The numerous pods are flat, brown and fuzzy, containing from two to four seeds. 
The beans are flattened, round, about the shape though smaller than the navy bean, 
and vary in color according to the variety. There are a great many varieties of this 
plant, from the dwarf which grows short stalks, bearing great quantities of small seeds, 
to the long branching sorts having a tendency to climb, and which do not produce their 
seeds in northern latitudes. The Soy bean will grow well on any of our Michigan soils, 
although it responds to good soil, moisture and favorable conditions for growth. On 
light sandy soil it developes an immense growth of root tubercles and will make a growth 
far in advance of any non-leguminous plant. If given a good supply of moisture during 
the first six weeks of its growth, it will withstand and continue to grow vigorously 
during the severe summer drought. It, like the cow peas, should be sown after the 
danger of spring frosts, and will probably give the best returns when sown in drills, 
with the seeds dropped singly about three inches apart, the rows being from two to 
two and a half feet apart. 

Mr. Edward E. Evans of West Branch, Mich., who has been growing Soy beans for 
green manure, forage and seed, writes regarding their culture as follows: 

“On rich soils cow peas and true peas run to vines, producing very little seed. On 
such soil the Soy produces a proportionately larger crop of both plant and seed. In 
growing Soys the same general rules that apply to white field beans should be followed. 
Tt must be borne in mind, however, that Soys form their first pods about four or five 
inches from the point at which the seed was planted. For this reason they should 
*be covered only deep enough to insure germination. They can be planted with a corn 
or bean planter, or grain drill. I use an Empire drill with bean attachments, planting 
three rows 28 inches apart. The ideaf Soy bean planter will drop single beans three 
or four inches apart. This seeding will require eight to sixteen quarts per acre, varying 
with variety and size of beans.” 

The cultivation for the crop should be done as much as possible before the seed is 
sown. Owing to the fact of the lateness of seeding, which should occur not earlier than 
May 15, and with favorable conditions for growth can be delayed until the middle to 
the last of June, this preliminary cultivation can be made very effectual in lessening 
the slower work of cultivating the growing crop. The energy of the crop during the 
first six weeks of its growth appears to be devoted to establishing a good root system 
to carry it through the summer drought. Two or three cultivatings will generally 
suffice. The weeder can be used to advantage until the plants are too high to pass under * 
the frame. After this time,.the plants grow so rapidly that they soon have such 
complete possession and so thoroughly shade the ground as to require no further care. 

The method of harvesting the crop will depend somewhat upon the use to which it 
is put. If to be used for soiling, it may be cut with the mowing machine or scythe as 
soon as the pods begin to appear. For the silo. it will be better to give the plants time 
for complete growth, though not allow them to reach the mature state, when the seeds 
will become hard and liable to shell. This would also be the time to cut for hay. If 
grown for seed, it is better to allow the crop to ripen and drop its leaves. The straw, 
of course, when the crop is about to mature, as will be seen in the table of analyses, 
will be of little value as feed. Mr. Evans writes in regard to harvesting as follows: 

“If for seed, the crop should be harvested when most of the leaves have fallen off, 
preferably in damp weather to avoid shelling. A week of rain will not injure the 
beans. * * * For soiling, they may be cut at any time after the pods commence to 
form; for the silo, when pods attain their full size, but before they harden. Most 
varieties can be harvested with the bean harvester, but it will be found necessary to 
keep the shears sharper than for common beans. The mower can be used, but the 
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reaper is much better. In cutting for ensilage, the self binder is the best machine, and 
it is easier to handle the crop and run it through the cutter,” 

There are a great many varieties of Soy beans and their number is gradually increas- 
ing. Unfortunately, the naming of varieties of this new plant has become badly mixed. 
There are a number of different sorts which will thrive well in our Michigan latitudes. 
Until the names of the several varieties are more definitely fixed, it will perhaps be best 
for the Michigan farmer to buy seeds produced in Michigan and learn, in a small way 
by his own experience, the varieties best adapted to his soil and conditions. 

Nearly all the dwarf varieties mature their seeds in this State, but they grow only a 
small quantity of vine. The Early Yellow Soys, if true to name, will also ripen seeds 
in the southern half of Michigan. The Medium Green, under favorable conditions, will 
ripen in the central and southern part, while the Early Black will require a little 
longer season. Attempts to ripen the Soys by planting early are generally unsuccessful, 
because the plants will not make a healthy normal growth until the temperature has 
reached a certain degree. It, therefore, results that early planting simply prolongs 
the period of growth, and it is better to delay the planting until after the 15th of May 
and give the ground the benefit of a longer period of thorough cultivation instead of an 
unnecessary long season for the plants to grow. 

Feeding Value of Soy Beans.—Mr. G. W. Buckalew of Allen, Hillsdale county, Mich., 
writes as follows: 

“TJ have been feeding Soy bean-meal to veal lambs this winter, and find they never 
did better than they are doing now. I use less oil-meal and bran than usual. Have come 
to the conclusion that the beans take the place of both to a large degree. If this is true, 
why would it not be policy for farmers to raise them and save expense of buying oil- 
meal and bran?” 

Mr. Walter Vetterly of Battle Creek, Mich., has been feeding one quart of Soy bean- 
meal with about three times its bulk of corn and cob-meal and oats to his milch cows. 
Upon removing the feed of Soy beans there was a decided shrinkage in the flow of milk. 

Five samples of Soy beans were analyzed by the chemist of the Experiment Station 
this season, resulting as follows: 


Carbo- | Crude Ether | Crude Mois- Ash 
hydrates} protein. | extract.| fibre. ture. : 


Per cent.) Per cent.| Per cent.| Per cent.| Per cent.| Per cent. 


HORUE WCET MV LAC Miarertatarerofeiaterctoetereiaisistetelst= tele)» she 29.99 | 29.99 20.44 3.85 10.77 4.94° 
No. 2 medium early green..................+- 27.17 | 34.39 18.67 4.59 10.10 5.07 
No. 3 medium early black.......-.0..+¢0+.+- 25.74 | = 37.27 18.79 3,89 9.61 4.69 
No. 4 Ito San or medium early yellow........ 24.83 | 41.04 15.74 4.40 9.50 4.48 
Mediumisedriy) YEWOwsceccemescescsske eae eee 24.45 41.52 17.72 4.58 6.15 5.63 


Mr. T. T. Higgins of Dailey, Cass county, sowed Soy beans, using two bushels of seed 
on four acres. Sowed in rows 36 inches apart with shoe drill. Cultivated only once. 
Threshed with flails, but didn’t try to get all the seed. Cut the last of August, raked 
and let lie in windrow until dry, then put it in the barn. 

He says: “Although perfectly ripe and dry when cut, and the straw very woody, 
the cattle and horses eat it all up with as great a relish as I ever knew them to eat 
clover hay.” 

Mr. A. M. Todd tried Soy beans on his muck farm at Pearle, Allegan county, getting 
enormous growth of plants, but practically no mature seeds. 

Mr. John Dunning of Cassopolis sowed Soy beans on light clay loam soil on June 5. 
The seed was sown in drills 30 inches apart, the same as white beans. Stood the hot 
weather better than the cow peas. Sowed one-half bushel on one-half acre and threshed 
10 bushels of seed. 

Considering the high protein and fat content of the Soy bean seed, together with its 
high digestibility, it seems quite probable that this plant will be grown for its grain 
to balance up the more highly carbonaceous foods produced upon the Michigan farms. 
The yield of seed per acre ranges from 10 to 30 bushels. Where the seed has been used in 
the grain ration, it is generally ground, and the ground Soy bean-meal seems to be sery- 
ing as a substitute for the cotton-seed and linseed-meal. Massachusetts Experiment 
Station Report for 1893 gives an account of an experiment where Soy bean-meal proved 
superior to cotton-seed-meal for milch cows. 

In Kansas Experiment Station Bulletin No. 92 five experiments are recorded giving 
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the results of feeding hogs of different ages rations of four-fifths Kafir corn-meal and 
one-fifth Soy bean- meal, wherein the advantage from adding the one-fifth Soy bean-meal 
made savings of between 13 and 37 per cent of the feed “consumed. This experiment 
advises to mix just before feeding and not to soak the meal very long. In speaking 
of Soy bean-meal as a feed for cows, the Kansas Experiment Station Bulletin states that 
it “will take the place of linseed-meal, being somewhat richer in protein, a laxative 
feed, which softens the butter. Not over three or four pounds per day should be fed to 
each cow. Soy bean vines fed green make good milk producing food, though no Stock 
likes the fodder after ripe beans are removed.” 

One or two writers have noted that the Soy beans are sometimes destroyed by rabbits. 
While in some localities this might be a serious objection, the fact suggests a possible 
value of the Soy beans as feed for domestic rabbits and hares. 


WINTER VETCH. 
(Vicia villosa.) 


This interesting legume has appeared under a great variety of names. It is often 
called hairy vetch and sand vetch. Some have called it Russian vetch, probably 
because it originated in Russia. 

The seeds of this plant are small, black, hard spheres, resembling sweet pea seeds. 
The growing plant also bears a close resemblance to sweet pea up to the time it blossoms, 
when a field of vetch appears as a sea of beautiful bluish-purple clustered flowers. The 
plant is a branching, climbing vine, a great many of its branches attaining the length 
of 7 to 10 feet. 

A full grown crop even in three foot rows forms a dense mat completely covering the 
ground to the depth of one to two feet. When grown with a crop of wheat, rye or other 
strong growing plant, it is kept entirely above the ground. 

If the seeds be sown in early spring, when the “round is moist and the conditions 
generally favorable for growth, the plant will dev elop rapidly. By the middle of August, 
it will be in full blossom, although it will continue to grow and remain green until the 
ground freezes in the winter. A few seeds will be formed in the late fall, but spring 
sowing is not advisable if one wishes to harvest a crop of seeds. 

If the seed is sown in the fall, that is, any time between the first of August and the 
first of October, it will make some growth before winter sets in, but in the following 
spring will continue a marvelous growth, developing blossoms by the first of June and 
ripen seeds by the middle of July. The fall sowing is the more desirable for producing 
seeds. One of the principal objections urged against the growing of this crop is the 
great expense for seeds which are this year quoted at about $7.00 per bushel, while 
former advices have recommended using as high as a bushel and a half per acre. We 
find that the seed can be readily grown in this State by sowing in the fall, and harvest- 
ing about the time of winter wheat. 

It is found too that the quantity of seed necessary can be economized by sowing with 
some other crop. A mixture of half oats and half vetch for spring seeding and a similar 
mixture of wheat or rye with the vetch for fall seeding have proved to be successful 
combinations for soiling and hay. Our observation leads us to recommend the use of 
winter wheat instead of rye for fall seeding, because the latter will ripen too early and 
not give the vetch sufficient time for mature growth. When sown with winter wheat 
for hay, the crop makes an excellent substitute for red clover and is ready to harvest 
as hay by the middle of June. A piece of this on light sandy loam soil on the College 
farm the past year from a seeding of one-half bushel Dawson’s Golden Chaff wheat and 
one-half bushel winter vetch gave on June 19th 4300 lbs. of cured hay to the acre. The 
hay was greedily eaten by all kinds of farm stock, and its feeding value was especially 
high as will be seen by the following analysis: 

Moisture 17.70, Crude Protein 12.47, Ash 5.72, Ether Extract 2.20, Crude Fibre 24.47, 
and Carbohydrates 37.42. 

Circular No. 6, Division of Agrostology, recommends ensiloing it in alternate layers 
with corn. Considering its high protein content, this practice certainly ought to be 
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desirable. A yield of nine tons of green feed per acre is recorded in Circular No. 20, 
Division of Agrostology. 

In Alabama Experiment Station Bulletin No. 105, hairy vetch is recommended as an 
especially valuable forage plant for the south. Analyses were made at various stages 
of growth, resulting as follows: 


Yield and composition of Hairy Vetch cut at different dates. 


(Alabama College Station Bulletin No. 105.—J. F. Duggar.) 


oe 
| | Hay. Composition. 
Date. | Stage of growth. = — 
Yield per| Mois- Crude | Carbo- Crude 
! 2 
| acre. ture. | protein. | hydrates Fat. fibre. Ash. 
Pounds,| Per cent.| Per cent.| Per cent.| Per cent.| Per cent.| Per cent. 
Apr.19 | Just before blooming...| 3,117 20 72 | 23.45 | 26.25 | 2.22 20.24 7.12 
Apr. 26 | 5% bloom showing....... 3,705 22.83 18.97 | 29.06 Pit 20.44 6.59 
May 2/ In fullbloom............. 5,789 20.30 | 17.15 | 32.12 2.14 22.50 5.79 
May 9} Seed pods formed but | 
| MOG MUTE a. saceele mieptes 5,463 22.48 18.71 29.50 2.35 19.92 7.04 


The analyses of vines, roots and stubbles to determine the fertilizing value develop the 
fact that the nitrogen content increases with the stage of maturity, while the percentage 
of potash and phosphoric acid changes but little as the crep matures. These results, 
however, do suggest the advisability of postponing plowing under the crop for green 
manure until as late in the life of the plant as practicable. 

The winter vetch is rapidly gaining favor as a cover crop for orchards. For this 
purpose it should be sown in July or August and if the seeding is followed by favorable 
growing weather, a very satisfactory crop will be present to mulch the soil when 
winter sets in. 

Mr. E. W. Hutchinson of Shelby, Mich., has for several years grown winter vetch for 
various purposes and writes as follows: 

“T would say that with us winter vetch can be grown successfully either for seed 
or as a feeding plant, or for plowing under as a fertilizer, and when sown on good corn 
cr potato ground, it will grow a big crop. I have seen a space of six foot square covered 
with the vines from one root. 

“If sown in early fall, it will be ready to commence to cut in early summer for green 
feed, and if cut when it begins to bloom, or is in full bloom, and is not eut too close, 
it can be cut as many as three times. 

“Should it be wanted as green feed for late fall or early spring, it should be sown 
in the spring, but should it be wanted for seed or dry feed, it should be sown in the fall. 
Should it be wanted to feed as hay, we find it is well to sow about twelve pounds of 
rye and fifteen pounds of vetch seed to the acre, but when the vetch is sown alone, we 
sow about twenty pounds per acre. By sowing rye with the vetch, it holds it up the 
better, for cutting and curing. We find it one of the best plants for sowing on light 
land to plow under. 

“J do not just remember how much seed we got per acre, but I do know that it was a 
good paying crop at the price we had to pay for seed, viz: $4.00 per bushel.” 

Mr. C. H. Estes, Bates, Mich., in giving his experience with winter vetch pronounces 
it one of the most promising new legumes for northern Michigan. As a substitute for 
red clover, he believes that it is a success. His most interesting experience with it was 
from some seedings made in the spring which he used for fall pasturage. Some of the 
plants which were left through the winter were found in the spring showing above the 
snow and his cows when offered them although having had roots once a day all winter, 
would eat this vetch in early March, seeming to like it. Even the fowls relished this 
green feed in the early spring. 

Mr. Jas. Mills of Mancelona, Antrim county, sowed some winter vetch on sandy soil 
broadeast May Ist, 1901. He writes: “I tried it for green manure (top dressing) in 
orchard. It commenced to bloom in August and continued until frost in the fall, and 
there was a good covering on the land at the end of the season. It did not, however, 
seem strong enough to withstand the June grass.” 
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SOME INSECTS OF THE YEAR 1901. 
BY RUFUS H. PETTIT. 
Bulletin 200—Entomological Department. 
INTRODUCTORY. 


The aim of the present bulletin is to give short accounts of such insects as have 
attracted special attention during the summer of 1901, together with advice as to 
remedial treatment. Many other insects have been present and have done injury but 
such only were selected as had not recently been noticed in the bulletins of this office. 

Correspondence relating to injurious insects is desired, and all aid and advice in our 
power will be at all times freely and gladly given upon application. The best means 
we have of finding out the needs of the farmer is through the letters sent us asking for 
advice in regard to specific insects. In writing for information, it is always best to send 
one or more of the insects in question or some of their work. A piece of the insect itself 
is usually more valuable than a lengthy description, and in sending specimens, the best 
way is to enclose them in a tight tin box, with few if any air holes (insects require much 
less air than we do). Together with the insects themselves it is well to enclose some 
bits of the natural food for their use on the way. Always label the package with the 
name of the sender to avoid confusion, as we often receive many boxes at a time. 

Never dip specimens in kerosene or other insecticide before sending; in case of scales, 
put them in a tight tin box. 

In sending insects or their work, always address to the Entomologist of the Experi- 
ment Station, Agricultural College, Mich. 

The writer wishes to extend his thanks to Dr. L. O. Howard, Mr. Theodore Pergande, 
and Mr. Kotinsky, of the Entomological division of our National Department of Agri- 
culture; and to Prof. E. Dwight Sanderson, of the Delaware Experiment Station, for 
determination of specimens; to Prof. M. V. Slingerland, of the Cornell University 
Experiment Station, and to Mr. V. H. Lowe, of the New York State Experiment Station 
at Geneva, for Coccid material; and to the many fruit-growers and farmers who have 
furnished material for study, often at the cost of considerable trouble. 


THE APRICOT SCALE ON PLUM. 
(Lecanium armeniacum Craw.) 


The past season has marked the first semi-serious outbreak of the western apricot-scale 
in Michigan. This scale is thought to have been present in the eastern part of the 
United States for some time, possibly having been introduced from Europe or from the 
west. In California, it has committed ravages among the apricot orchards, acquiring 
by reason of this, the name “apricot-scale.” As will be seen a little later on, this pest 
does not confine its operations to apricot trees, but in the East is more prone to attack 
plum and grape. The work in Michigan has not been serious enough to warrant any 
great misgivings, being confined to comparatively few trees; it is, however, a pest that 
will bear watching and checking whenever and wherever it becomes numerous. 

The apricot-scale belongs to the Coccide or scale-insects, like the San Jose scale 
and the English-walnut scale, but its appearance is markedly different from these two 
species. The individual insects are very many times larger and are not protected 
with papery coverings. The full grown females are yellowish-brown marked with black 
when just grown, later turning dark brown and being covered with a powdery or cottony 
material which resembles the bloom of a plum. They are hemispherical in form, 
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Fig. 1.—Apricot Scale Lecanium armeniacum on plum. Females full grown but still soit. 
Photograph enlarged 4% times from original. 


sometimes slightly elongated, becoming hard and horny after death. The eggs are 
laid inside the horny skin or shell, the body of the mother shrinking away to make 
room for them. Thus the skin or shell of the mother becomes really a basket for 
holding the eggs until they hatch and the young lice crawl out and find suitable 
places to grow. The males, as explained further on, are quite different from the 
females, being winged, much smaller, and more delicate. 


Fig. 2.—Apricot Seale Lecanium armeniacum. Scale of male greatly enlarged. Original. 


The apricot-scale is surely a serious pest and should be treated as such. It has been 
recorded from New York, Connecticut, Massachusetts and Ohio, though it has thus 
far failed to justify in the East, the reputation that it holds in the West. Most of the 
damage that has been done in Michigan is in the northern part, though it has been 
received from other regions, and probably will be found here and there over the State 
on plum trees and on other hosts. 


ITS LIFE HISTORY. 


_ On the 27th of April, specimens were received of both males and females, living and 
In normal condition. The female insects had then molted for the last time, but 
were only a little over 1 of an inch in length (2 mm.). Many of the males ‘were 
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just getting ready to emerge, some of them showing the long tail filaments. The 
males emerge in May, some probably running over into June. The females grow very 
rapidly attaining full size by the latter part of May. Specimens received on May 24 
from the same source, showed the females nearly full-grown but still soft and fleshy. 
By the middle of June most of the eggs had been laid and some had been hatched. 
By July 15 all or nearly all of the eggs had been hatched. 

After emerging from the egg, the young wander about for a few hours or days, 
and then select some place, usually on the under side of the leaves near the large 
veins, where they quietly settle down and grow. Here they remain until the latter 
part of August, when they migrate back to the twigs, the majority getting back to safe 
permanent quarters by the end of September, as the leaves are falling. Here they 
remain, moving about but little for the remainder of their lives. 

During the winter and early spring they are quite small and not protected by the 
hard, horny shell, so this is the favorable time for spraying. The leaves having 
fallen, the surface to be sprayed is reduced to the lowest terms and the scales themselves 
are crowded together as much as ever they will be. 

The males, unlike the females are not fixed in the adult condition to one spot. 
During May and possibly in early June, these delicate little creatures crawl out from 
under their waxy shells and meet the females, dying soon afterward. In common with 
all the Coccide, the males are dainty two-winged insects whose second pair of wings 
is replaced by a pair of elbowed bristles having hooks at their distal extremities. 
These hooks fasten into corresponding loops in the wings, and the motion of the 
bristles being transmitted to the wings, flight is aided thereby. In place of the 
mouth-parts are a second pair of eyes. 

The scale of the male is a delicate waxy affair, pure white and almost trasparent. 
It is about 14 of an inch long and less than half as wide. About one-fourth of the length 
of the scale from the caudal end is a transverse ridge, and on the central elevated 
region is a ridge forming a long oval extending lengthwise of the scale and enclosing 
less than one-third its width. From each side near the cephalic end of the oval, there 
extend to the margin of the scale, single ridges. At the caudal end is a deep cleft, the 
anal cleft, extending nearly to the oval ridge. Unfortunately the writer was unable 
to study the males themselves at the time when they emerged. 


THE FEMALE. 


On the 24th of May, 1901, the females were, some of them, almost full grown, but 
all were soft as yet. They were from one-eighth to three-sixteenths of an inch 
(3-4 ¥ mm.) in length, and from three thirty-seconds to one-eighth of an inch or a 
little more (2-3 4% mm.) broad by about one-eighth of an inch more or less (1-2 mm,) 
high, yellowish or brownish marked with black. 

At this time there is a light yellowish longitudinal stripe, which disappears with 
age, and running transversely or somewhat radially toward the cephalic and caudal 
extremities are about nine black ill-defined lines which often merge just beside the 
central yellowish stripe. In the younger scales there is a slightly elevated ridge 
running longitudinally and coincident with the yellowish stripe. There are also slightly 
elevated ridges or wrinkles coincident with the black stripes. These wrinkles become 
more marked on the sides than in the central region. As they become nearly full- 
grown a fine cottony pruinose deposit is made over the entire scale. Younger scales are 
entirely naked. Older scales are shiny, covered with a cottony pruinose deposit, (until 
weathered off) and usually oval. In cases where the scale has room, it may be quite 
perceptibly extended behind, but when crowded it grows more rounded or oval and 
strongly elevated. The lower edge sometimes flares slightly but more often the sides 
are bulged out. The surface is distinctly pitted and irregularly wrinkled on the sides. 
The anal cleft is deep and the anal scales not prominent though plainly visible. 

When prepared and studied under the microscope, the young female is seen to 
have a test thin and transparent, with suggestions of thin spots that afterward 
become quite conspicuous. As the female becomes older, the mesal angles of the 
posterior lobes become chitinized. This thickening spreads around the entire border and 
then over the dome. In older specimens the test is yellowish-brown, opaque with 
numerous small round pores of a thinner nature which appear in the boiled specimens to 
be thin spots, translucent and nearly piercing the test. These punctulations are more 
numerous on the sides and are arranged irregularly but still following the lines of 
segmentation. The test on the dorsum is thinner, in certain cases marked with fine 
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mottlings of lighter color, the light spots irregular in form and separated from one 
another by lines of a darker tint. 

Front leg—The coxa has two apical bristles and one basal one. Trochanter with 
one apical bristle; the femur is slightly longer than the tibia, and the tarsus about 
two-thirds the length of the tibia. 


Fig. 8.—Apricot Scale Lecanium armeniacum. Female. a, Antenna; b, anal plates and ano- 
genital ring; c, front leg; d, spines on lateral margin greatly enlarged. Original. 


Antenna.—These are seven jointed; joints 3 and 4 about equal; 3 slightly longer than 
7; 1 about equal to 2; and 5 and 6 short and subequal, together about as long as 7. 
In studying a long series of specimens, it was found that no exact formula would 
hold good throughout the series. Sometimes, as in the case of all Lecaniwms, the 
antenna on one side would not correspond with the one opposite. Sometimes joints 
3 and 4 would be connate, and sometimes they were so on one side and not on the 
other. Sometimes the proportions of 5 and 6 would not hold true but there is a 
certain type to which most individuals conform and from which few depart very far. 
The specimen figured represents this type as well as any that was seen. The ano- 
genital ring has eight internal hairs. The anal scales are triangular with four apical 
short hairs. 

ITS NAME. 


The name of this interesting species was for some time a question to the writer. 
Among the species to which it might have been referred were juglandis Bouche. 
juglandifer Fitch, which is probably a synonym of juglandis, cerasifex Fitch, rugosum 
Sign, prunastri Fonse, and rotundum Reaumur. Specimens of the New York plum 
scale, Lecanium cerasifer, from Geneva, N. Y., were kindly sent me by Mr. V. H. Lowe. 
Entomologist of the N. Y. State Experiment Station at Geneva, and others were sent 
from Oswego, N. Y., by Prof. M. V. Slingerland, Entomologist of the Cornell Experiment 
station at Ithaca, N. Y. Prof. Slingerland also sent me specimens from the worst 
infected orchard in the infestation of 1894. Specimens of L. cerasifex determined by 
Mr. Pergande were also kindly sent me by Dr. L. O. Howard, Entomologist of the U. 8. 
Department of Agriculture, and in my collection are specimens of L. armeniacum from 
California from Mr. Ehrhorn, which are undoubtedly correctly determined. 
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A careful study of this material and some other at my disposal, seemed to narrow the 
possibilities down to two species, L. armeniacum and L. cerasifec. The distinction 
between these two species is very close indeed. They work on about the same plants. 
Their life histories correspond closely and structurally they are about as close as could 
be desired. 

Mr. Pergande, whose profound knowledge of this group is known to all, says in 
response to a letter: 

“(Lecanium armeniacum) is more readily distinguished from serasifex before harden- 
ing of the derm of the full grown female, when the derm is distinctly fasciated and 
more or less distinctly covered with an easily detached pubescence or threads of wooly 
secretion. In cerasifer the fasciae appear to be wanting and it is also much darker.” 


Fig. 4.—Fungus disease of Apricot Scale. a, on Lecanium on ash; b, on true Apricot Scale on 
plum. From photograph enlarged 4% times. Original. 


Of the other related species, ruwgosum has antenne of eight joints, with joint three 
longer than the five following (Signoret) prunastri has antenne with six joints, joint 
three longer than two, four, five and six (Signoret) and with the fourth shortest. In 
rotundum the scale of the male is tuberculous while the species in hand has a male 
scale quite free from tubercles. 


HOST PLANTS. 


The writer has found scales that at least structurally resemble the one in question on 
maple, elm and peach, besides one very similar to it on hackberry. The scale on hack- 
berry differs somewhat from the apricot scale in size, being considerably smaller, but 
that may be due to the fact that the hackberry has more slender twigs, thinner bark, and 
is less succulent, thereby affording less nourishment to the scale and consequently a less 
vigorous growth. The writer was able to find only six hairs in the ano-genital ring in 
the specimens examined. In order to settle the question, infested branches of hackberry 
have been placed in plum trees to see whether the scales will migrate to the plum and 
assume the form of the apricot scale. 

In other states the insect has been reported as working on grape, apricot, plum, cherry 
and Spanish chestnut. 
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NATURAL ENEMIES. 


The parasitic hymenopterous insect Coccophagus lecanii was bred from typical speci- 
mens of this scale;* and a single scale collected by the writer in the northern part of 
the State was destroyed by the fungus disease, Cordyceps clavulata (Schw.) Ellis.7 
Fig. 4, b. Fig. 4, a, shows the same fungus on a Lecanium infesting ash, collected in 
the same county. This fungus is one that attacks Lecaniums on several hosts espec- 
ially in moist situations. 

As has been explained, this species is very closely related to the New York plum 
scale and this latter scale has been very carefully experimented with and methods for 
controlling it have been found that have proven successful and satisfactory. It is 
almost certain that the same methods will prove perfectly satisfactory when used 
against this scale. 


REMEDIES. 


Prof. Slingerland was very successful in killing the New York plum scale with a spray 
of kerosene emulsion applied during the winter months. He used the Riley-Hubbard 
emulsion diluted+four times, spraying very thoroughly and hitting each scale with the 
mixture. This mixture should not be used under any considerations when the leaves 
are on the tree as it is likely seriously to injure the tree. The latter part of winter or 
very early in the spring is the best time to use it, choosing if possible, a bright sun- 
shiny day with little or no wind. 

There is a time, during the first half of July, when the young scales are moving about, 
just after hatching, at which time a weaker spray, emulsion diluted perhaps nine times, 
may be applied with some benefit, but the amount of work and material necessary at 
this time is greatly in excess of that required for winter spraying. In July, the young 
scales are spread over the leaves, and as each one must be hit to be killed, many escape. 
During the winter months, when they gather on the branches, it is far easier to reach 
them. 

Mr. V. H. Lowe also found this to be true as stated in his MSS. work on the N. Y. 
plum scale. 

No doubt a treatment during the winter months with whale-oil soap applied as for the 
San Jose scale, would prove effective, but whale-oil soap is much more expensive than 
the emulsion, and furthermore it is liable to be injurious to the fruit buds, especially so 
if applied early in the season. In case the infested orchard is a large one and the owner 
has a pump known as a mixer, one that draws kerosene from one tank and water from 
another, mixing them as they pass through the pump, it may be found expedient to use 
this. There is an element of risk in using a mixer on stone fruits but in case of a 
pest like the one in hand, it sometimes is thought worth while to run a little risk. In 
no case use the mixture stronger than 20 per cent and take samples of the liquid from 
time to time in order to measure the amount of oil after allowing it to separate out and 
rise. This will give a check on the machine. 

Following is a list of some of the more important papers on the New York plum scale 
and the apricot scale: 


The Apricot Scale, Lecaniwm armeniacum Craw. 


Craw, Alexander Cal. State Bo. Hort. 1889, p. 198. 
Cal. State Bd. Hort. 1891, p. 197. 


Webster, F. M., Can. Ent. Vol. xxx, 1898, p. 81. 
Britton, W. E., ‘Ann. Rep. Conn. Exp. Sta. 1898, p. 273. 
Ann. Rep. Conn. Exp. Sta. 1899, p. 242. 
Felt, E. P., U. S. Dept. of Agr., Div. of Ent. Bul. 17 n. 8, 1898, p. 22. 


* Kindly determined for me by Dr. L. O. Howard, of the Department of Agriculture, Wash- 
ington, D. C. 


+ Cornell University Experiment Station Bulletin 97, 1895. 
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The New York Plum Scale, Lecanium cerasifex Fitch. 


Slingerland, M. V., Cornell Agr. Exp. Sta. Bul. 83, 1894. 


Howard, L. O., Year-book U. S. Dept. of Agr. 1894, p. 272. 

Smith, J. B., Ann. Rep. N. J. Agr. Exp. Sta. 1894, pp. 500-501. 

Lowe, V. H., Ann. Rep. N. Y. State Exp. Sta. (Geneva) 1894, p. 732. 

Cockerell, T. D. A., Can. Ent. Vol. xxvii, p. 60, 1895. 

Lowe, V. H., Ann. Rep. N. Y. State Exp. Sta. (Geneva) No. 14, 1895, pp. 
574-593. 


N. Y. State Exp. Sta. Bul. 136, p. 583-6, 1897. 
MSS. Thesis for degree of M. S. in Michigan Agr. College. 


THE PEACH LECANIUM. 


(Lecanium nigrofasciatum Pergande.) 


A scale that for many years has been known in the states south of us is the peach- 
scale or peach Lecanium, long thought to be identical with the peach-scale (Lecaniwm 
persice) of Europe, but separated from that species and described by Mr. Theo. 
Pergande of our National Department of Agriculture.* So commonly has this pest 
been found on peach, that it is known as the peach scale although it is by no means 


Fig. 5.—Peach Lecanium. UL. nigrofasciatum. Adult female greatly enlarged. Original. 


confined to the peach as a host-plant, being found also on cultivated plum, native plum, 
Prunus simonii, sugar maple, Acer pseudoplatanus, Acer rubrum drummondii, Crategus 
(thorn), sycamore, Bromelia, Lindera benzoin, Olive and Vaccinium. It was found 
on soft maple in Michigan and probably on some other host-plants. While it has not, 
as yet, been sent to us on peach or on any fruit trees, it is likely to be found on fruit 
trees at any time. In appearance this scale is somewhat different from the apricot 
scale and most of the fruit scales of this State, being small for a Lecanium and quite 
uniform in size and form. Specimens were received from Indiana on March 22, 1901, 
in perfect condition for study. 

The scales are reddish-brown, elevated oval or pyriform. The elevation being nearly 


* Bulletin 18, new series, Division of HWntomology, Department of Agriculture. 
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half the breadth. The top of the scale is lighter in color than the sides. See Fig. 5. 
There are about twelve radiating lines extending to the outer edge on each side, the 
spaces between being darker. The front and rear parts of back are also darker. The 
surface is shiny, smooth, and covered with a delicate thin coat of wax. Length 
three-sixteenths of an inch or a little more (214-2%4 mm.), width about one-sixteenth of 
an inch (11%,-184 mm.). They pass the winter nearly full grown. 

In her excellent account of the life-history of this scale, Miss Murtfeldt speaks of 
the color as bright sealing-wax red with brown and black, at the time when just 
acquiring full size. The color disappears as the scale dries with age. 

Microscopic mounts show the margin to be lined with a few spines, few and far 
between, with a set of three larger ones, on or near the lateral margin of the thorax 
and another set of three on each side opposite the antenne. The middle spine in each 
of these sets is curved and much the largest, as is customary. There is a broken 


Fig. 6.—Peach Lecanium. ZL. nigrofasciatum. Anal plates, antenna, front leg, and group of 
three spines on lateral margin. Greatly enlarged. Original. 


irregular row of glandular spots running from the anal plates forward two-thirds of the 
distance to the front margin. The anal plates are brown, surrounded by a narrow 
quadrate ring of brown. Antenne are six jointed. Joint six equals four and five; 
three equals four plus five plus six; joint three equals one plus two and one equals 
three-fifths of two. There are a few hairs about the anal plates. 

The effects produced by this scale are frequently serious to judge by a sentence 
in the account written by Dr. L. O. Howard.* He says: “It clusters upon the twigs 
and smaller limbs of peach trees in such masses as completely to cover the bark, and 
frequently to cause the death of young trees.” 


REMEDIES. 


The fact that this pest does not hibernate in the same condition as does the apricot 
scale, renders the treatment slightly different from that used against the latter insect. 
The winter is passed by the peach Lecanium in a nearly grown condition and being 
unprotected by a scale, it will probably succumb fairly well to the usual winter washes. 
The eggs hatch, however, in June and July and the best time for fighting them probably 
will be during the period shortly after they are hatched and while the young lice are 
tender. At this time, during June and early July, a spray, or better two or three of 
them at intervals of two weeks apart, of kerosene-emulsion, diluted ten times, should 
be very effective. 


* U. 8S. Year-book, Department of Agriculture, p. 271. 
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THE LARGE PEACH LECANIUM. 


(Lecanium sp.) 


A Lecanium on peach, the name of which has, as yet, not been determined, was 
sent the writer on May 16th, from Michigan. It was also found by the writer in 
another part of the State later. In the middle of May, the large females were full grown 
but still soft and no eggs had as yet been deposited. 

The females of this species are clear deep brown in color, polished, with a liberal 
covering of flocculent cottony material. They measure from one-fourth to five- 
sixteenths of an inch in Jength, when full grown, sometimes a little more; from three- 
sixteenths to seven-thirty-seconds in breadth; and about one-eighth of an inch in 
elevation. The highest elevation occurs about one-third the distance from the anterior 
margin, at which point the breadth is also the greatest, there being on each side a 
rounded swelling from which there is a gradual slope to the posterior margin, and a 
more abrupt slope to the anterior margin. The space beneath the anal scales and in 
the anal fissure is often filled with white cottony material such as is found later with 
the eggs. The edges of the scale on the sides pass down to the supporting bark 
perpendicularly, flaring little or not at all. In front and behind the angle is necessarily 
more acute but even here there is little, if any, flare. The surface is smooth and 
polished, covered, except on the elevated swellings with a coat of pruinose material. 
The pink eggs are laid about. the last of May. 


Fig. 7.—Large Peach Lecanium. Adult females enlarged 4%4 times from photograph. Original. 


A microscopic examination shows the derm to be sprinkled with small more or less 
circular spots, each spot having a smaller round area, apparently on the surface of the 
derm. It is probable that these are the openings of the glands that produce the 
pruinose material. They are more numerous and larger in the anal region than else- 
where. The antenne usually are six jointed, though sometimes they are seven jointed. 
There is a very great diversity of form in the different specimens at hand, those of a 
single individual often being quite different. There is, however, a type to which many 
of the individuals conform and which may be taken as the normal condition subject to 
great variation in different individuals. In the typical form the second joint is 
elongated, about as long as three, four and five taken together; joint one comes next, 
then six, and then three, four and five, which are sub-equa]. Joint six varies consider- 
ably in length and sometimes joint three is elongated. 

The orchard from which these scales came was not badly infested, but they were scat- 
tered about, a few in a place. No particular damage was sustained. 

The hymenopterous parasite Blastothrix longipennis, was bred from specimens of 
this seale.* 


* Kindly determined for me by Dr. L. O. Howard, of the Department of Agriculture, Washington, 
D.C. 
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Fig. 8.—Large Peach Lecanium. Antenna and derm showing pores. Greatly enlarged. Original. 


REMEDIES. 


There is every reason to suppose that treatment similar to that used against the New 
York plum scale will be effective against this one. Winter sprays of kerosene emulsion 
being probably the best and cheapest. 


THE ENGLISH-WALNUT SCALE ON PEACH AND MAPLE. 


(Aspidiotus juglans-regie Comst.) 


Examination of the large amount of scale-insect material collected and sent in during 
the past few years, has resulted in bringing to light another scale, closely related to the 
European fruit-scale (Aspidiotus ostreaeformis) and to the San Jose scale. It is 
the English-walnut scale, a pest unfortunately not confined to the walnut for food, but 
possessing a host-list covering quite a range of fruit and shade trees. 

The first sample brought to light was on a peach tree, which was well incrusted with 
the scales and withal, having a sickly appearance. As this species was not at that time 
sufficiently familiar to the writer for certain identification, is was sent to Dr. Howard, 
Entomologist of the Department of Agriculture at Washington, D. C., and through his 
kindness Mr. Kotinsky examined the material and subsequently another lot on maple 
and mountain ash. Later this species was found on plum, doing serious injury. In 
appearance this scale resembles the European fruit-scale, especially when seen in num- 
bers, although the writer never has seen them so numerous as the fruit-scales. The 
individual scales also resemble those of the fruit-scales. The female scales are rounded, 
brownish-grey in color, and flat, while the male scales are smaller, elongate and darker. 
When numerous, they often are covered with a sooty growth of fungus which subsists 
on the honey-dew secreted by the insects. 

From an economic standpoint they are of first importance in Michigan, working as 
they do on peach and plum. Happily the infestations in the State, known to the writer 
do not number half a dozen, and these are partly on large shade trees, none of them 
being in nurseries. 

The pest was first found by Professor J. H. Comstock at Los Angeles, in California, 
on the bark of English-walnut, in 1880 or earlier. Professor Comstock also found it 
on locust, pear and cherry. To this list may now be added black cherry, plum, Japan 
plum, apricot, sweet-gum, peach, soft maple, and mountain ash. The infestations in 
Michigan are confined thus far to peach, mountain ash, soft maple and plum. The 
English-walnut scale stands about on a par with the fruit-scale from an economic stand- 
point. The damage from its attacks has not as yet been as serious as that done by the 
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San Jose scale. The fact that it works on peach makes it especially unwelcome in our 
State. 

The following description of the insect is taken from Professor Comstock’s annual 
report of the Entomologist in the U. 8. Year-book of the Department of Agriculture 
for 1880: 

Scale of female.—The scale of the female is circular, flat, with the exuvie laterad 
of the center; it is of a pale greyish-brown color; the exuvie are covered with 
secretion; the position of the first skin is indicated by a prominence which is pink 
or reddish-brown. The ventral scale is a mere film which adheres to the bark. 
Diameter of scale 5 mm. (.13 inch). 

Female.—The color of the female when fully grown is pale yellow with irregular 
orange-colored spots; oral sete and last segment dark yellow. This segment presents 
the following characters: There are either four or five groups of spinnerets, the 
anterior group is wanting or consists of one to four spinnerets, the anterior laterals 
consist of from seven to sixteen, and the posterior laterals of from four to eight. 


Fig. 9.—English-Walnut Scale. Aspidiotus juglans-regie. Last segment of female. Greatly 
enlarged. Original. 


There are two or three pairs of lobes. The median lobes are well developed, but 
vary in outline; the second lobe of each side is less than one-half as large as the 
median lobes, elongated and with one or two notches on the lateral margin; the third 
lobe is still smaller and pointed or is obsolete. 

There are two pairs of incisions of the margin, one between the first and second 
lobes of each side, and one between the second and third lobes; they are small but are 
rendered conspicuous by the thickenings of the body wall bounding them. 

The plates are simple, inconspicuous, and resemble the spines in form. The larger 
ones are situated one caudad of each incision. 

The spines are prominent, especially those laterad of the second and third lobes; the 
fourth spines are a little nearer the first lobes than the penultimate segment; and the 
fifth are near the penultimate segment; there is also a spine at or near the union of the 
last two segments. = 

Seale of male.——The scale of the male resembles that of the female in color; it is 
elongated, with the larval skin near the anterior end; this skin is covered by excretion, 
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but its position is marked by a rose-colored prominence, as in the scale of the female; 
the anterior part of the scale is much more convex than the posterior prolongation, 
which is flattened. ‘There is a rudimentary ventral scale in the form of two narrow 
longitudinal plates, one on each side of the lower surface of the scale. Length, 1.25 
mm. (.05 inch). 


REMEDIES. 


The habits of this scale resembles those of the San Jose and European fruit-scale as 
well as the appearance and structure. All that has previously been said about remedies 
for the San Jose scale will apply equally well to this one. Winter spraying with whale 
oil soap or kerosene emulsion, or perhaps. the kerosene and water mechanically mixed. 
In the mechanical mixture the oil should be used at the rate of one part of oil to five 
of water and the application should be made at first in a small way. See 
a few pages back on “Remedies” for “The Apricot scale on plums.” If the 
emulsion is used, one part of the oil to six of water will prove sufficient. The 
whale oil soap will be required at the rate of two pounds of soap to a gallon of water, 
and the preparation should be applied hot. These strong sprays must be applied in the 
winter time, as they invariably damage or kill trees if used while the foliage is on. A 
weaker spray of emulsion or even the mechanical mixture has been successfully used 
in the summer time when it became necessary to check the growth of the scales at that 
time. Mr. Trine, State Inspector of Orchards and Nurseries, informs me that he has 
often found it expedient to check the San Jose and the fruit-scales with a mechanical 
mixture consisting of one part of oil to ten of water. 

It must be borne in mind that these mechanical mixtures are made by a special pump, 
which takes oil from one tank and water from another, mixing them as they pass 
through and not by any arrangement that can be used with an ordinary pump. 


CLOVER-ROOT MEALY-BUG ON SUGAR BEETS. 
(Dactylopius trifolii Forbes.) 


Early in June, several specimens or sugar beets infested with a white mealy-bug, 
were received from the Lansing Beet Sugar Co., having been sent in by the growers on 
suspicion. They were first noticed when weeding began, being numerous in some fields 
at that time. 

The insects are minute, snowy-white fellows, very much like lice in appearance, but 
without wings and covered with a cottony secretion. They are generally so small as to 
escape notice unless present in numbers. When first received they were only partially 
grown. A little later, on June 28, a visit was made to the beet field of Mr. Schneeber- 
ger, near Lansing. ‘The stand was considerably below the average at that time, the 
beets being very uneven in size throughout the field. On pulling up some of the smaller 
and weaker beets, the mealy-bugs were found in small numbers, not being nearly so 
plentiful as at the time of weeding, but by now fully grown and engaged in egg laying, 
the eggs being pale yellow and laid in a nidus of cottony material. Later, on July 23, it 
was not possible to find any of the insects although an examination of the field was 
made. This was probably due to the fact that the beets had grown to quite a size, 
increasing the area of feeding surface very greatly and making it difficult to search 
thoroughly. 

The adult females collected on the 28th of June proved on examination to agree per- 
fectly with the clover-root mealy-bug (Dactylopius trifolii Forbes) ,* and this opinion 
was confirmed on learning that the field was in clover the year previous. It was impos- 
sible to refer with certainty, any injury to the beets from this insect, although the 
smaller, stunted roots were invariably the ones infested; whether the insects helped to 
stunt the beets or whether the stunted beets proved more to the needs of the mealy-bug, 
is impossible to say. Quite likely the latter is the case since many coccide thrive much 
more vigorously on host-plants that for some reason are sickly. The beets in the field 
visited, later took a start and made a good growth, although the field continued to 
appear uneven. 


* Fourteenth Rep. State Entomologist of Illinois, 1884, by S. A. Forbes. 
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The following description of the adult female is taken with a few corrections, from the 
writer’s account of this insect on clover in the Canadian Entomologist of October, 1899: 

The adult female measures a little more than two millimetres in length, is reddish- 
brewn in color, covered with a coating of waxy or mealy secretion. The legs are dirty 
yellow in color. From the sides project from 15 to 17 (usually 17) waxy processes, 
forming a fringe around the body in the usual manner, with the shortest filaments near 
the head, and those near the tail considerably longer, sometimes one-third as long 
as the body. The antenne are eight-jointed; joint one is swollen, as broad as long; 
two and three subequal, each about as long as one; four, five, six and seven subequal, 
a little over half as long as two or three; eight usually a little longer than five and 


Fig. 10.—Clover-root Mealy-bug. Dactylopious trifolii. Antenna, leg and ano-genital ring. 
Greatly enlarged. Original. 


six joined. There is considerable variation in four, it is sometimes smaller than five, six 
or seven, and sometimes slightly larger. The legs are dirty yellow, in length the 
tarsus of hind leg is slightly more than half the tibia, which about equals the femur. 
Digitules four; the two superior long and slender, the two inferior shorter and more 
stout. (The digitules were not distinct, but appeared as described.) Anal tubercles 
not prominent, with a mass of small glandular spots and bearing one long hair, with 
sometimes several smaller ones. Among the glandular spots are placed two conical 
projections or processes on each tubercle. These processes are from two to three times 
as long as broad at the base. Derm dotted with small round glandular spots. Back 
near the caudal margin, spotted with larger round glandular spots. 
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THE GRAIN APHIS. 


(Siphonophora avenae Fab.) 


In 1889, a general outbreak of the grain-louse occurred in Michigan. In 1900 this 
was repeated, though on a smaller scale. Specimens of wheat infested with the lice 
were received from various places, and an examination of the college wheat fields 
showed a fair sprinkling of the pests. Fortunately the lice did not make their appear- 
ance until after the wheat was well headed nor did the attack last long. Fig. 11 gives an 
idea of the appearance of this louse. It is green in color with black markings. Both 
winged and wingless forms are present, the latter predominating. From the hinder 
part of the abdomen, there projects a pair of slender tubes, the cornicles, whose office 
it is in most other lice to secrete honey-due. The insect is known to work on many differ- 
ent hosts, such as wheat, rye, barley, oats, soft chess, orchard-grass, Holcus and Poa, 
Sorghum, canary-grass and others. 
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Fig. 11.—Grain Aphis. Siphonophora avene. Winged female greatly enlarged. Original. 


On the 27th of June, 1900, the farm of Mr. W. F. Potter, of Williamston, was visited. 
At that time, the aphids were disappearing, but just previously they were very numer- 
ous on wheat, chess, and beardless barley. The greener and younger plants were most 
badly infested, the stronger ones escaping a part of the trouble. A large number of 
heads of grain were collected and placed in suitable cages in the laboratory. Next day 
a number of parasites were to be seen moving about the cage, contrasting strongly in 
their quick nervous movements with the slow stolid motions of the lice. Each succeed- 
ing day brought out a fresh crop of parasites for about a week and they continued to 
emerge from time to time even longer. These parasites (Fig. 12) are black and dirty 
yellow in color and smaller than the lice. They have four wings, and move very quickly, 
constantly running about as if in search of something, and in truth they are, for if one 
be closely watched and its movements followed the interesting process of egg laying is 
likely to be observed. Wandering around among the plant-lice, one of the females will 
approach a young louse, make a careful examination, no doubt to make sure that no 
other parasite has been before her, and then standing firmly and squarely before or at the 
side of the stolid and immovable louse, the parasite will bring her abdomen forward 
between her three pairs of legs and with the ovipositor at the end, pierce the side of 
the louse, quickly depositing an egg inside the body of the victim. The stop is a short 
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one and the parasite quickly goes in search of another louse. Now follows a season that 
must be one of exquisite torture to the host animal, for the egg hatches, giving forth a 
grub which feeds on the living body of the louse, avoiding for a time all parts that are 
vital, but finally devouring everything. Toward the last a marked change takes place 
in the appearance of the louse. A gradual swelling of the entire body commences and 
this is continued until the louse becomes rotund and nearly spherical. See Fig. 12. The 
sweiting is occasioned by the spinning of a cocoon inside the body of the louse, in which 
the grub is to change to the pupa, and finally to the adult, winged, wasp-like insect 
of minute proportions like its parent. When the adult is ready to emerge a round lid 
is cut in the skin of the louse, which has turned brown, or bronzy-brown by this time, 
and the parasite steps out eager to commence a search for more aphids. Now as each 
parasite lays a number of eggs, the multiplication and increase of these little benefactors 
is very rapid indeed, and when they once get a good start in a field of aphids, the doom 
of the lice is usually sealed. The species of parasite that is here described and which 
did such good work in Williamston, is known as Aphidius granariaphis Cook.* It is 
one-tenth inch in length. 


Fig. 12.—Grain Aphis. Parasitized by Aphidius granariaphis. Greatly enlarged. Original. 


In the fields visited, the work of destruction went on very rapidly. In about ten days 
after the lice became alarmingly numerous, it was necessary to search in order to find 
good specimens and Mr. Potter tells me that the loss from the louse was not of serious 
consequence though it looked at one time as if nothing would be left. On several occa- 
sions severe losses have been caused by the grain louse, but in most cases the parasites 
have checked them before any serious loss has occurred. 

Besides the Aphidius mentioned, many syrphus fly larve were seen feeding upon the 
lice and several adults were bred. 

Experiments have been made in New Jersey. with kerosene emulsion as a remedial 
measure, but the feasibility of spraying a field of grain is at all times questionable, 
except in cases where the grain is very valuable. The emulsion will kill the lice, but 


* Canadian Entomologist, Vol. XXII, July, 1890, pp. 125-6. 
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under most conditions this method is impracticable. Another remedial measure is to 
apply a tonic in the form of one of the concentrated fertilizers. Nitrate of soda, 
muriate of potash, kainit, or some other like fertilizer to help tide the plants over the 
strain of supporting a number of plant lice. 
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Fig. 13.—Parasite of Grain Aphis. Aphidiws granariaphis. Greatly enlarged. Original. 


Few better examples of the ups and downs of insect life could be obtained. The 
explanation in a general way, is very simple. During a favorable year, the lice 
multiply until they become very numerous, resulting in an outbreak. This continues for 
a time until the parasites, a few of which have managed to exist in isolated places, 
breed up sufficiently to overcome the lice. The parasites do not die out entirely although 
they often become so few that it takes them some time to multiply sufficiently to 
become effective, when food in the form of lice is provided. The parasites, after killing 
off most of the lice, die for want of food, only a few are able to find suitable lice to eat. 
For the parasites, it is a time of scarcity, they worry along in small numbers until 
suitable weather conditions as well as their own reduced numbers, allow the lice again 
to become plentiful. This constant warfare between the lice and their parasites results 
in constantly recurring waves of invasion. The distance between the waves usually being 
several years. This principle holds true with most insects, though in few cases is the 
destruction of the host so complete as in the case of the grain louse. 
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THE DESTRUCTIVE PEA-LOUSE. 


(Nectarophora pisi Kalt.) 


In May, 1899, an outbreak of this insect in the state of Maryland, attracted the 
attention of all interested in the industry of pea growing. Since that time, the trouble 
has spread to New York, Delaware, North Carolina, New Brunswick, Nova Scotia, 
Ontario, Ohio, and Wisconsin. Michigan has been the recipient of just enough damage 
to make it seem advisable to sound this warning note. In Maryland, the loss in 1899, 
most of which was ascribed to this insect, was estimated at three million dollars, and 
the injury as a whole seems to be becoming more widespread, rather than otherwise, 
although the condition is becoming better in the parts originally invaded. Prof. 
Sanderson, in his admirable account of this pest, considers it identical with the 
European pea-louse, which has been known and dreaded for many years, and which is 
called the “green dolphin.”* The appearance of the destructive pea-louse closely 
conforms to that of most plant-lice. It is a large-sized green louse either winged or 
wingless, the latter form predominating. It feeds upon clover and vetches, besides peas 
and is said to feed also upon various other plants. It is said to pass the winter on 
clover, greatly preferring crimson clover to all others. 

Michigan has, thus far, escaped with comparatively slight losses, but the pest is in 
Ontario, Ohio and Wisconsin, and has already done some damage here. We can hardly 
hope to escape scot-free. The insect has been found here at Saginaw, Cheboygan, Sault 
Ste. Marie, Gladstone, Petoskey, Harbor Springs, Alpena, Ludington, Charlevoix and 
Lansing. 

Specimens collected in the vicinity of Traverse Bay by the writer were identified as 
the green pea-louse, but in order to be certain it was thought best to send them to 
Prof. Sanderson, who kindly compared them with material from other localities and 
pronounced them identical. The damage in all these places was slight. At Harbor 
Springs, most of the damage was done to sweet peas in 1900. At Ludington, the damage 
seems to have been restricted to a small area, and at Charlevoix, only one field was at 
all seriously injured. The rest of the localities named had merely a small infestation 
except Alpena, the details of which infestation I do not know. 

In reply to a letter Messrs. D. M. Ferry & Co., of Detroit, write the following in 
part: “We would say that we have grown peas in Michigan for the past twenty years 
or more and there have been few years when one or more of our crops have not been 
injured to a greater or less degree by lice which we thought were the common ‘green fly’ 
so often seen in green-houses. At the same time, the pest has never been so serious a one 
as to materially affect the average yield, and we have thought that the natural enemies 
of the insect, such as the common ‘lady-bugs’ and unfavorable weather conditions (for 
the lice) could be depended upon to keep them in check. The past year we saw one 
crop which was badly infested and the plants practically destroyed in part of the field. 
‘At that time there were a great many lady-bugs at work and when we visited the field 
some weeks later, the lice had disappeared and we harvested a fair crop on all but a 
small part of the field where the lice were the worst.” 

The above letter shows that the pea-louse is not a new insect in our State and that, 
at least up to the end of 1900, it had not become serious. It is, however, coming nearer 
and nearer, gradually closing in on us and in a State like Michigan, where clover is so 
freely grown, I repeat, we cannot hope to entirely escape. 

It seems best therefore, under the circumstances, to make known the best methods of 
combatting the pest in order to anticipate. It is hoped that any outbreak of this or 
in fact any other insect, will be immediately reported to the entomologist in order to 
make it possible to carry on experiments on our own account and in our own State. 
It often happens that a measure which may prove perfectly satisfactory in one district 
is of comparatively little use in another. In order to get the best results it is necessary 
to compare the different methods in our own State under existing conditions of weather 
and soil taking into account cost of insecticides, cost of labor, price obtained for the 
product, ete. 


* Twelfth Annual Report Delaware College, Agricultural Experiment Station for 1900, p. 175. 
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REMEDIES. 


The methods of combatting this insect in other states are two in number—first, the 
brush and cultivator method, recommended by Prof. W. G. Johnson, formerly State 
Entomologist of Maryland. When this is used the peas are sown in rows from 24 to 30 
inches apart, instead of in drills as is ordinarily done. When the peas become infested 
and at intervals as required, the lice are brushed in between the rows from the vines 
and covered by a cultivator before they can get back on the vines. In order to do this, 
two boys walk in the open spaces between the rows, leaving one space between them, 
into this middle space they brush the lice with brooms made of fresh-cut pine branches. 
Just behind them in the middle space follows the cultivator, which buries the lice. If a 
hot day be selected a large proportion of the lice will be killed. 

The other method is that of spraying. Prof. Sanderson, of the Delaware Station, 
describes* in detail the apparatus used by Messrs. Brakeley, of Bordentown, N. J. The 
machine described sprays four rows at once, and has a device for lifting the vines 
and spraying from underneath as well as from above. Whale oil soap is the killing 
agent used. It is dissolved in water at the rate of one pound of soap to six gallons of 
water. In hogshead lots, whale oil soap can be obtained for three to five cents per 
pound, making the mixture cost less than one cent a gallon. Kerosene and water was 
tried by Prof. Sanderson at the rate of 15%, but the kerosene evaporated too quickly 
to be effective. A 25% mixture was more successful but was not tried on a large scale. 
However the soap is much cheaper if used in quantity and furthermore the soap can be 
applied with an ordinary pump and bordeaux nozzle, while the kerosene and water 
require an expensive pump to do the mixing. 

Experience has shown that this louse works worse on late peas than on early ones. 
In some places it has been found profitable to select early varieties for growing so far 
as possible. While the method of growing peas in rows is apt to cut down the yield in 
bushels, it allows of cultivation, which has many advantages when quality is an object. 

Another item that must not be overlooked is the benefit derived from careful fertiliz- 
ing. It is a general principle that a crop will withstand attacks by insects much better 
if in a vigorous, healthy condition. The sap does not seem to agree nearly so well with 
the insect constitution when the plant is strong as it does under other conditions. 
Especially is this true with plant-lice and scale-insects. Therefore fertilize well, 
cultivate well and be prepared to fight on the first appearance of the lice. 


THE CANKER-WORM. 


(Anisopteryx pometaria and Paleacreta vernata.) 


These insects have been so recently discussed in a bulletin of this station, and are so 
well-known that is seems unnecessary to go into details in regard to the life-history, 
ete. There exists a strange apathy among the farmers, which must be dispelled before 
very much can be done toward overcoming this really serious menace to the apple 
interest of the State. The ravages of the canker-worms continue to increase from year 
to year and many owners of fine orchards look on and expect the trouble to cease of its 
own accord or else they try some sort of a spray, fail and lose heart. Meanwhile the 
canker-worm does not stop as a rule but becomes worse from year to year. The canker- 
worm works on many shade trees beside fruit trees and in this way it is tided over 
from one season to another. 

There seems to have been great difficulty in fighting this pest in certain parts of 
Michigan. One orchard visited in the eastern part of the State, has been infested for 
many years. The owner had sprayed it for over ten years, and then became dis- 
couraged. He had used poison stronger than was necessary and had put it on with a 
lavish hand but the canker-worm refused to submit. An examination of the apparatus 
used showed the failure to be due to one weak point; the nozzle was not suitable for 
the purpose. It was coarse and would throw a semi-solid stream for quite a distance, 
but was not capable of throwing a fine spray at all. It was used in preference because 


* Rural New Yorker, July 13, 1901. 
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it would carry well and did not require a long pole to get up into the tree. It threw 
drops of water laden with the poison and these drops would run down the leaves and drip 
off. The poison being heavier than water, would settle to the bottom of each drop and 
be the first to drip off the foliage. Now this is all wrong. As much depends on the way 
a spray is put on as on the material used. The spray should be fine, fog-like and should 
not carry very far anyway. A spray that will carry any distance will not be fine enough 
for good work. To get the spray up into the tree, use a long pole and have at least two 
nozzles at the tip. The writer has found the Vermorel to be a very suitable nozzle if 
the caps with the fine holes are used. Wet the tree from all sides and from underneath 
as well as possible, but stop just short of the point where it commences to drip. Do 
this as soon as the worms appear, if the tree is not in bloom, and in that case wait until 
the blossoms fall, but no longer. Use Paris green at the rate of one pound to 175 
gallons of water with one or two pounds of good quick-lime (well burned stone lime). 
If the result is not satisfactory it will be very strange. 


Fig. 14.—Banding a tree for canker-worm. First operation. 


The writer has found the following method of preparing the poison very satisfactory 
in large sized orchards: Put from one-quarter to one-half pound of good quick-lime, 
or unslaked lime, in each of three or four tin pails which will hold about three quarts 
or less. Old cans or crocks will answer just as well. Add enough hot water to make 
it into a thin cream or paste. Now add to each lot one-quarter pound of Paris green, 
previously weighed out, and placed in paper bags, stir well while the lime is hot and 
let stand for a short time. Now measure ont about 44 gallons of water into your spray- 
ing barrel and make a mark that will show you how high it comes in the barrel, and 
add the contents of one tin pail (viz. one-quarter pound Paris green and one-half pound 


32 


250 STATE BOARD OF. AGRICULTURE. 


quick lime slaked) into the 44 gallons of water in the barrel. Stir well and spray. 
The remainder of the tin pails or crocks can be used one at a time and refilled occa- 
sionally so that a stock is always on hand reddy for use. 

The poison prepared in this way has many advantages over that mixed directly into 
the barrel. Much of the Paris green that we buy is slightly caustic from the presence 
of free arsenious acid. The lime neutralizes the free acid and greatly reduces the danger 
of “burning” the foliage. It also serves to show where the work has been done and 
what is more to the point, where certain spots have been overlooked. It also helps to 
make the poison cling to the foliage, and greatly facilitiates the mixing of the poison 
into the water in the barrel, overcoming the tendency to collect on top of the water in 
bubbles and scum. 


Fig. 15.—Banding a tree for canker-worm. Second operation. 


So many complaints that spraying is not effective have come to us that a trial was 
made on May 25th, and 27th, again to test the spray. President Snyder kindly offered 
the use of his orchard for the test. The orchard had just been purchased and had been 
well supplied with canker-worms in 1900. The weather was anything but suitable 
for the purpose, being rainy during the latter part of May and the first part of June. 

On the 25th and 27th of May, most of the trees were sprayed with Paris green accord- 
ing to the directions given above. The worms were present in force. It rained on the 
25th and stopped the work. On June 3d the work was repeated, all the trees being 
sprayed, Mr. E. R. Bennett doing the actual spraying in each case. A slight “burning” 
of the foliage of a few trees was noticed, owing to the wet conditions during the 
work, and the fact that in one case, the barrel had been refilled before it- was empty, 
resulting in a stronger mixture than was intended. The damage was not in any way 
serious and could not be seen after a little time. At the time of the second spraying the 
worms were greatly reduced in numbers. On June 10th, a visit was made to the orchard, 
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and not a live worm was found. Dead ones were seen, their remains clinging to the 
foliage, but no sign of a live one. The dates here given may seem a little late and often 
the trouble commences earlier, but it must be remembered that the spring of 1901 was 
late in regard to fruit of all kinds in central Michigan. 

It often becomes necessary to spray twice in succession and sometimes three times, 
as certain parts of the tree are almost sure to be missed the first time and these are 
covered by the second or third, or the poison of the first application may be washed 
off by rains and need to be replaced. 

Another remedial measure which is usually efficient is banding the tree with cotton 
batting, or printer’s ink spread on a strip of paper. Figures 14 and 15 show how the 
band of cotton is applied. A loose band of the cotton is first placed around the tree (See 
Fig. 14), and a string tightly tied around the tree near its lower edge. The upper 
edge is then pulled down or turned over the lower tied part, just as a glove is 
turned inside out in taking it off. The female moths, having no wings, are obliged to 
crawl up the trunk of the tree in order to lay their eggs, early in the springtime just | 
after the ground thaws out, and also late in the fall. The cotton band acts as an 
effectual barrier so long as it remains fluffy and soft, as the insects get entangled and 
perish there. 


LIME-TREE INCH-WORM. 


(Hibernia tiliaria Harr.) 


Fig. 16.—Lime-tree Inch-worm. Hibernia tiliaria enlarged. Original. 


From time to time inquiries come in about yellow and brown striped measuring-worms 
either on apple or on shade trees. In the vicinity of the Agricultural College it is no 
uncommon thing to see apple trees with a moderate quota of these brightly colored 
loopers levying their tax on the tree with other insects, all of which taken together 
succeed in sensibly reducing its vitality. In the woods they are even more numerous. 
I have found them working on maple, beech, blue beech, basswood, box-elder, elm and 
apple; and they are said to work also on hickory and oak. 

In appearance the larva is somewhat as follows: Being a “measuring-worm” it 
lacks legs except at the ends of the body. It progresses by means of the method known 
as looping, measuring off its own length each time it straightens out its body. The 
length is about 14% inches. The head is light yellowish-brown with the labrum and lower 
part of the clypeus lighter yellow; legs dirty-white and pro-legs tinged with brown. 
The anal plate is yellowish-brown. 

The back is dark brown with ten longitudinal black lines running the entire length 
from the anal shield to the prothoracic shield. These lines are fairly well defined except 
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in the caudal region where they become somewhat interrupted and confused. This, in a 
lesser degree, is true in the thoracic region, where one or two extra lines are added on 
each side. 

On each side is a broad egg-yellow stripe including the spiracles which are white 
with black borders. The underside is dirty-white. 

The life-history of this insect is very much like that of the canker-worms. The female 
is wingless, like that of the canker-worm, and the male is winged, but larger than the 
moth of the canker-worm. It is buff-brown in color. The eggs are said to be laid in the 
fall, and the young emerge in May, here in Michigan. On May 22, 1891, the young 
were from one-quarter to one-half inch long. On June 11th the larve were nearly all 
full grown and many of them had gone into the ground. 

The remedies to be used against this insect are the same as those for the canker- 
worm, viz.: banding the trees and spraying with the arsenites. | 


PHIGALIA STRIGATARIA. 


Accompanying the lime-tree inch-worm and often feeding on the same trees, numbers 
of caterpillars have been seen for the past four years. They are dirty brownish-white 
with longitudinal black lines, and with spiracles black. On the intermediate abdominal 
segments and on the llth are small, elevated, setose points. The head is dirty-white 
with black mottlings. The ventral part of the body is less distinctly lined. The feet are 
black. The length of a full-grown specimen is usually about one and three-sixteenth 
inches. 

The caterpillars appear in May and last about five weeks. On the 22d of May, 1901, 
the young loopers were from one-quarter to one-half inch long. On the 22d of June all 
had gone into the ground to pupate, both in my cages and in the woods. There were 
found feeding on wild cherry, hard maple, beech, basswood, and blue beech. They are 
said also to feed upon apple, rose, blackberry, elm, and other plants.* 


Fig. 17.—Phigalia strigataria larva or caterpillar. From photograph enlarged. Original. 


On June 5, 1900, specimens of this larve were collected and placed in a suitable 
breeding cage. Early next spring a single adult winged moth appeared, which agrees 
with the description of Phigalia strigataria.t The adult males of this species are grey 
in color, with brownish-black lines running across the wings. They measure a little 
less than an inch and a half from tip to tip of the extended wings. The females are 
said to closely resemble those of the lime-tree inch-worm, being almost wingless, the 
wings being so short that they reach only to the rear end of the thorax. Being rudi- 
mentary, they are of no use for flight and the female is obliged to climb up the tree 
just as are the females of the canker-worms and lime-tree inch-worm. The males of 
this species are on the wing about the middle of April, being often attracted to the 
electric lights. 

The methods of suppressing this insect will be the same as those recommended for the 
inch-worm and the canker-worm. 


* Dr. Otto Lugger, Bulletin 61, Minnesota Experiment Station, 1898, p. 249. 


+ 


+ U. S. Geological Survey Terr. Vol. X, Monographs p. 407. 
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THE BARRED-WINGED ONION-MAGGOT. 


( Chetopsis enea Wied. ) 


In October, 1899, two onions were sent to the writer from Climax, Mich. These onions 
appeared to be infested with the common onion-maggot. The serious results that have 
since come from the species sent at that time induces us to give this preliminary notice 
with the intention of carrying on experiments, and later of giving a more detailed and 
full account, in the light of such future experiments. 

The onions above mentioned contained a number of small white maggots about five- 
sixteenths of an inch in length. Two or three of them were preserved in spirits and the 
onions with the remainder of the larve were placed in a suitable cage in hopes of rearing 
the adults. In the spring the adults were obtained, besides several pupe that did not 


Fig. 18.—Barred-winged Onion-maggot. Chetopsis enea from Riley and Howard Insect Life. 
U. 8S. Department of Agriculture. 


succeed in transforming. These puparia were polished brown, about three-sixteenths 
of an inch long. The flies that emerged measured about three-sixteenths of an inch in 
length and with the wings laid back, about one-quarter inch from the front of the head 
to the tips of the wings. In color, the fly is metallic blue-green except the head, which 
is mostly hoary, with brownish-black eyes. The wings are transversely banded with three 
smoky bands, the outer two bands coalescing at each end. The fly was so different from 
anything known to work on onions, that it was sent to Dr. Howard, of the Depart- 
ment of Agriculture, through whose kindness it was identified as Chetopsis enea by 
Mr. Coquillet. 

Mr. Andress, from whom the original lot came, writes me that he composted 700 
bushels of onions because of this insect, or what he supposed with good reason to be 
this insect. At least the samples sent me were taken from the same lot of injured bulbs. 
He wrote me later that his entire crop of 1900, amounting to 2,000 bushels, was 
destroyed, and that he had stopped raising onions for a time. Other onion raisers in 
that region have also had trouble with the pest. 

So far as the writer knows, this is the first time that onions have been attacked by 
this insect, with the following possible exception: Prof. Slingerland, in his admirable 
work on the cabbage maggot and the onion maggot, Bulletin 78, page 556, of the 
Cornell University Experiment Station, says—“‘In his report for 1893, page 441, Prof. 
J. B. Smith mentions that some experiments were made on a fly larva which was at 
first mistaken for the onion maggot. He writes us that this Ortalid larva was 
remarkably resistant to almost anything that I could use, except kerosene.” It is 
very possible that the trouble in New Jersey was due to this same pest, which seems 
not to have been identified at the time of the trouble. 

In our cages the maggots passed the winter inside the onions. 
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Something of the past history of this erratic fly is told by Drs. Riley and Howard* 
from whose paper we find that it has been found working in wheat, oats, corn, and 
sugar cane, having been observed by a number of different entomologists and that it 
ranges from Canada to the West Indies. 

The adult was obtained on corn in fairly good numbers at the Agricultural College 
on August 13, 1900, and specimens that are almost certainly the same, have been 
repeatedly seen by the writer on Phragmites communis near the college. There is little 
doubt that the insect is many brooded. The adults are to be seen at widely different 
seasons. 


REMEDIES. 


The fact that at least part of the insects pass the winter in the pupal form, inside 
the onion, gives us the key to one measure to be taken, viz.: Destroy all injured onions 
in the fall. All young or growing onions should be pulled up and destroyed as soon 
as they show signs of infestation; further than this, remedial measures must be deter- 
mined by experiment. It is likely that the most successful of the remedial measures will 
be along the line of deterrents or agents that will hinder the adult flies from laying their 
eggs, or else something that will kill the eggs or young larve while very young, for 
after the larve go into the onion, it is likely that nothing more can be done. 

Of this class of remedies there are three that seem to be likely to prove worth a 
eareful trial. These are carbolic acid emulsion, kerosene and sand, and tobacco dust. 
All three of these remedies should be of most use when the plants are young and before 
the maggots have had an opportunity to burrow out of reach. If the first brood is 
overcome, it is likely that the later broods will be less numerous. 

The tobacco dust is to be used as near the plants as possible, and preferably while 
they are young. 

Kerosene and sand is simply sand wetted with kerosene, a large cupful of oil to a 
pailful of sand, and placed along the rows. It needs to be renewed every week or ten 
days. 

The carbolic acid emulsion is highly recommended by Prof. Slingerland.j He advises 
using the following formula: 

Hard soap one pound, or soft soap one quart. 
Water (boiling) one gallon. 
Crude carbolie acid one pint. 

The soap is to be dissolved in the water and while it is still boiling hot the acid is 
added and the whole churned by forcing the stream from the nozzle into the kettle, 
just as is done in making kerosene emulsion. Dilute with thirty (30) times its bulk 
of water and apply along the rows every ten days after the onions come up until June. 
It may be necessary to continue the treatment longer, but it is hoped that the trouble 
will cease if the first broods are killed off. If any injury results from the use of this 
emulsion, dilute it still more. Use the crude carbolic acid in making the emulsion as 
it is very much cheaper and just as good. Send specimens to the entomologist 
just as soon as the insect appears. 

Rotation of crops should be practiced on general principles. 


THE PLUM GOUGER. 


(Coccotorus prunicida Walsh.) 


Plum growers will not be pleased to learn that the plum gouger, a relative of the 
curculio, has finally been found in our State. The gouger works in some respects like 
the curculio, and is controlled by the same methods with modifications. The insect is 
shown four and a half times enlarged in Fig. 19. In appearance the adult beetle 
is quite distinct from the curculio, being about one-quarter inch long, exclusive of the 
beak. It is mottled light and dark brown, with whitish hairs that give it a pruinose 
appearance. The pro-thorax is light brown as well as the beak. The wing-covers are 
evenly curved without the four humps that characterize the curculio. 


* Insect Life, Vol. VII, pp. 252-4. 
7 Bulletin 78, Cornell Experiment Station, p. 530. 
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Specimens of injured plums were found on August 22, 1901, on the College campus by 
Prof. U. P. Hedrjck of the College, who turned them over to the writer. A search under 
the infested trees soon revealed the characteristic work of the gouger and led to the 
finding of a number of the insects themselves. 

Reference to this insect is made in the Annual Report of the Board of Agriculture for 
1894, page 210, by the Horticultural Department. There is, however, no mention made 
of finding the insect, the short description being included merely to give completeness to 
the list of plum insects. 

The finding of the insect in Michigan is not surprising though it confines its work 
chiefly to the Mississippi valley and the West. In its methods of working and in its 
life history, the gouger resembles somewhat the curculio. The insect passes the winter 
in the adult condition feeding, in the spring, on the opening flowers of the plum in a 
manner at once peculiar and ingenious. The part eaten is the ovule, or the part that 
would, if left uninjured, in time become the seed. This ovule is in the center of the 
basal part of the bloom and not easily reached direct, so the gouger cuts a hole in the 
side of the calyx, or the green cup at the base of the flower, and reaching in with its 
long beak, eats the coveted part. This of course causes the blow to fall which oftentimes 
leads to the detection of the malefactor. Later the gouger feeds on the young fruits, 


Fig. 19.—Plum Gouger. Coccotorus prunicida. From photograph enlarged 414 times. Original. 


boring holes in them and also laying eggs in them. The method of egg laying is 
described in detail by Prof. Bruner.* The egg is laid in a cavity cut in the flesh of the 
plum with no concentric flap as in the case of the curculio. The young grub hatches out 
and goes into the soft pit working therein, and developing while the pit hardens, 
leaving no sign of its presence inside the pit and very little outside the plum except 
perhaps a scar and sometimes a resulting malformation or gumming of the fruit. Here 
in the pit, the pupal stage is passed and during the latter part of August the adult 
emerges. It is a strange fact that the presence of this insect, large as compared with 
the size of the plum, seems to interfere so little with the development and ripening of 
the fruit, which takes place at about the usual time, sometimes being slightly accelerated. 
Infested fruit sometimes appears tempting, though often gummed; it usually does not 
fall until just before the exit of its inhabitant. 


* Insect Life, Vol. I, p. 89. 
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REMEDIES. 


During the time of flowering and for a period before and after the same it is possible 
to obtain numbers of these beetles in an infested plum orchard by jarring. The writer 
has obtained them in numbers in Minnesota by simply holding an inverted umbrella 
under the small trees and jarring the trunk and large limbs with a padded mallet. It 
is far better, however, to place sheets on the ground under the tree and so to get almost 
all of them, or else to use a regular curculio catcher which is the same thing on a frame 
or on wheels. Gougers captured in this way count more toward obtaining good results 
than those obtained later, as the females still contain the eggs which are not laid until 
sometime afterward in the young fruit. This method should be followed up as long as 
results are forthcoming. The trees should not be shaken, but jarred, and well jarred, as 
the beetles cling harder than do the cureulios. A mallet heavily padded so that it may 
be used to strike a sharp blow without injuring the bark, will be found useful for the 


purpose. 


Fig. 20.—Plum pits perforated by Plum Gougers in making their exits. Slightly enlarged. 
Original. 


Destruction of fallen and infested fruit—The fact that most of the fruit falls just 
before the beetles emerge and escape gives us the clue to another measure, viz.: the 
destruction of the fallen fruit. This may be accomplished in several ways; either by 
daily picking up the fruit, of by turning in hogs about the trees. Where hogs seem 
objectionable, pick up and bury the plums, covering them well so that none of the 
beetles shall escape. 

Professor C. P. Gillette,* who had experimented with this species at length, does not 
recommend the use of arsenites, having obtained little benefit therefrom. He does, how- 
ever recommend a course which would be very effective if conscientiously carried out. 
He recommends gathering and destroying all gouged fruit, both on the tree and on the 
ground, between July Ist and August 10th. Such a course would require a great deal of 
labor, but if carried on over a good amount of territory it would be very effective, 
combining the benefits of thinning with those resulting from the destruction of the 
insects. Possibly the dates should be made a little later up here in the North, but not 
more than a week at most. Professor Gillette also points out the fact that the gougers 
greatly prefer the native varieties to the domesticated ones. 


* Bulletin 9, Iowa Experiment Station, p. 388. 
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The writer has never had an opportunity to personally test a spray on these gougers, 
but it would seem that benefits ought to be derived from several good sprayings with 
Paris green and lime used at the rate of one pound of Paris green and one pound of 
lime to 175 gallons of water. See page 249. 


THE OLD-FASHIONED POTATO-BEETLE. 


(Epicauta vittata Fabr.) 
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Fig. 21.—Old-fashioned Potato-beetle. Hpicauta vittata enlarged 4% times. Original. 


Many of us will remember that before the advent of the common Colorado potato- 
beetle, there was a long, yellow and black beetle a little more than half an inch long 
that used to work on the potatoes. Since the coming of the Colorado beetle, the common 
one now, this old-fashioned fellow has retired from business, at least his presence has 
seldom been noticed in Michigan. The past year has witnessed a recurrence of these 
insects in numbers in parts of the State. They live on potatoes, tomatoes, sugar beets, 
and most garden truck. The beetle is a little over half an inch long with a reddish- 
yellow head, having two black spots on the back. The pro-thorax is black with three 
yellow longitudinal stripes or remnants of stripes, and each wing-cover is yellow with 
two black stripes running the entire length. The legs and antenne are black and 
pubescent. See Fig. 21. It is also known as the striped blister-beetle. 

The beetle in its immature stages feeds on grasshopper eggs as does the margined 
blister-beetle discussed in Bulletin 180, p. 132, of this office, and for this reason it is 
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beneficial. It often becomes so numerous however, that it must be made away with 
in order to save our crops, in which case it can usually be killed by a spray of Paris 
green applied in the ordinary way, provided the insect is not too abundant. Paris 
green acts slowly on it and the damage may be all done before the poison takes effect. 
When they come in droves, it may be necessary to use other measures. It is said 
that they easily drive when brushed with branches from a tree, and that they may be 
driven from a field in this manner or driven into straw placed on the edge of a field and 
there burned. It is also said that they dislike dust on their food-plants and that air- 
slaked lime dusted on the plants will drive them away. If air-slaked lime is to be used, 
it will be well to add one pound of Paris green to every one hundred pounds of lime and 
to dust this on through coarse sacking or burlaps, after thoroughly mixing the whole 
together. 

This old-fashioned potato-beetle is regarded as a southern species, which seldom 
does much damage as far north as this, though occasionally it has been serious. In 
his annual report for 1894, Mr. G. C. Davis, formerly of this station, records an invasion. 
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AERATION OF MILK. 


Bulletin 201—Department of Bacteriology and Hygiene. 
(A popular consideration of Special Bulletin 16.) 
CHARLES BE. MARSHALL. 


So many values and advantages have been attributed to aération by dairymen that it 
has been thought pertinent and important to make an exhaustive and scientifie study of 
the subject, especially in its relation to the handling of milk. The full details of the 
experiments appear in Special Bulletin No. 16 of this Station. This may be obtained on 
application. 

In this popular and brief resumé of some of the results obtained, I desire to 
emphasize those only which have a direct bearing upon the care of milk and which may 
be utilized to advantage. 

Aération does have an influence upon milk, an influence which may be measured, but 
its importance may not be so great as is sometimes assigned to the process. When milk 
leaves the udder of the cow, the gas which is predominant, carbonic acid gas, begins to 
pass from the milk and the gases of the air take its place. This is brought about by the 
natural diffusion and solubility of gases. 

The fact that carbonic acid gas exists in such large percentage does not indicate that 
this gas has any detrimental effect upon the individual consuming the milk directly 
from the cow; this would not accord with known facts. As soon as the milk leaves 
the udder of the cow it comes in contact with germ life; it is this germ life which is 
controlled largély by the conditions of the milk: in it there are germs of many kinds, 
some of which flourish readily where there are traces of oxygen only, and others where 
there is an abundance of oxygen. These germs produce the various fermentations of 
milk, consequently it makes a difference in the character of the fermentation whether 
there is an abundant supply of oxygen or not. Bacteriologists have shown that when 
there are only traces of oxygen present in a fermenting substance as milk there is 
more likely to result from the fermentation toxic substances or products which are 
really detrimental to the body. As milk comes from the udder there is little oxygen 
and much carbon dioxide, but after the aérating process the oxygen materially increases 
and the carbonic acid gas decreases. (See bulletin.) It therefore follows that aération 
favors those fermentations which produce no poisons because where there is a plentiful 
supply of oxygen, toxic substances are not formed. 

As the milk passes from the teats of the cow to the pail it is exposed freely to the air. 
At first thought, one might conclude that there is a free interchange of gas during the 
milking process. This is partly true, the carbonie acid gas fortunately falls about 
twenty per cent in amount. However, the process of aération is difficult after a certain 
reduction of carbon dioxide has taken place or a partial equilibrium of gases estab- 
lished; and if a more perfect aération is to be secured it is necessary that the milk 
be brought intimately in contact with the air by creating the greatest possible surface 
for the longest possible exposure. The more perfectly the drop can be shattered or a film 
established the more satisfactory the aération. 

If agitation of milk therefore aids aération and if during the few moments imme- 
diately after milking the inter-change of gases between the air and milk is greatest, 
it follows that where milking is in process the air must be pure, otherwise the foulness 
of the air will be incorporated in the milk. Milk absorbs gases. What must be the 
condition of the air of a stable in which all sorts of fermentations are going on and in 
which are odors of diverse kinds? These obnoxious substances are in the air and must 
pass into the milk with the air. 

In addition to milking, frequently the milk is further agitated in the stable by passing 
it from pail to pail or even straining it and also sometimes aérating it. Such methods 
are rightly condemned and the reasons for such condemnation are conclusive. Milking, 
and the handling of milk, should be carried on in pure air. It is sometimes the practice 
of milk-producers to pour milk directly from the milking pail into a ten gallon can. 
From the foregoing this must be considered reprehensible, for filling the can excludes the 
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oxygen, and, if the milk is not cooled, a temperature most suitable for the development 
of germ life is present—conditions in short which favor harmful fermentations. This 
is why there are recorded so many cases of poisoning as due to the,improper care of the 
milk, eliminating the factor filth, a common evil. 

Many dairymen have studied the action of aération upon butter and cheese-making 
but without any positive results favorable or unfavorable. The results in the light of 
our experiments can be explained by a failure to recognize a difference between 
perfectly aérated and unaérated milk. The milk employed by these experimenters will 
show no great increase in the oxygen supply between that which was considered 
aérated and that considered non-aérated. If a wide difference could be established there 
would probably result appreciable differences in the products mentioned due to the 
influence the oxygen would have upon the ripening of cream and cheese, and the 
keeping qualities of the butter and cheese. ‘These suggestions are tentative and subject 
to experimental evidence. 

It has been hinted that aération has caused an increase in the quantities of butter 
and cheese. Perhaps oxidation has some influence upon the fat and casein but thus 
far I have been unable to demonstrate it. In my work I have obtained marked peptoniz- 
ing action by germs within twenty-four hours under an exclusion of oxygen, but this is 
not common. There were two samples of milk which were under conditions which 
excluded oxygen: these clarified completely in twelve hours in the incubator, that is, 
all the casein dissolved; wsually, moreover, the milk loppered from lactic acid fermenta- 
tion. If there is any difference therefore in the quantities of cheese obtained it is 
due largely to proteolytic fermentation induced by bacteria which might be favored by 
the exclusion of oxygen. 

Our experiments further show that the number of bacteria is not reduced by aération 
as has sometimes been suggested, and that the germicidal action of milk is not effected. 

It has long been known that animal odors and taints may be removed by aération. 
Proper aération will do it; however aération and cooling must not be confounded in 
this matter. Cooling apparently removes odors and taints but such disappearances are 
due to the chilling of the milk under which condition the milk gives up the volatile 
substances with reluctance, doubtless owing to the reduced power of volatility of the 
substances themselves when cold. When such odors and taints are removed by aération 
the removal is permanent unless they are generated by bacteria which continue to grow 
after aération. Odors and taints may be due to any one of the following causes :— 
Absorption of gases from the air by the milk. 

Physiological processes of the cow. 

Disease processes of the cow. 

Bacterial growth in the milk. 

Introduction of odoriferous substances into the milk. 

Odors in the air emanate from fermentations, foods, etc.; aromatic food substances 
are likely to pass through the body and be secreted in the milk; a high temperature in 
an animal is likely to reveal itself in the milk; many taints arise from bacterial 
development in the milk; and frequently sufficient filth gets into the milk to give 
it a distinct flavor—all of these or any one of these causes may be the immediate 
producer of odor or taint. 

How aération should be conducted is a matter of considerable importance, conse- 
quently we have added a few suggestions :— 

1. Aération should be conducted at body temperature. 

2, Aération should be carried out over the most extensive surface possible and as 
slowly as possible. 

3. Aération should take place only in a pure atmosphere. 

4, Aération is best accomplished immediately after milking. 

5. Aération should precede cooling. 

6. Aération and cooling simultaneously conducted cannot yield the most satisfactory 
results. 
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THE AERATION OF MILK.* 
CHARLES LE. MARSHALL. 
Special Bulletin 16—Department of Bacteriology and Hygiene. 


Although practical aération of milk may be traced back to an indefinite past, where 
it is simply mentioned and recognized, there has never been any plausible explanation 
or demonstration of the results claimed for it. Moreover, its application has always 
been conspicuously limited until within very recent years, and so far as its value is 
concerned at the present time, nothing has been satisfactorily established regarding 
it, other than the belief that it eliminates animal odors and removes, to a certain 
extent, tainted conditions of milk resulting either from physiological metabolism due 
to ingestion of aromatic food substances or produced by the growth of saprophytic 
bacteria in milk after the milk has left the udder of the cow. Even these animal 
odors and taints have been more or less undefinable and immeasurable; only daily 
practices in dairy operations have indicated and established beyond a doubt that both 
of these are greatly lessened by proper aération. 

Many other beliefs have been associated with or attributed to the process of 
aération, such as the production of more cheese and better cheese, the production 
of more butter and better butter, the more rapid rising of the cream, the more rapid 
churning of the cream, the better keeping qualities of the milk and butter—all of these 
advantages have been assigned to aération over’the non-aération of milk. 


I. REVIEW OF AERATION OF MILK. 


Studying from the standpoint of the dairyman, Willard (1), Arnold (2), Lewis (3), 
Cooke (4), Wing (5), Plumb (6), Dean (7), and the Danes (8) under Storch have 
contributed to our knowledge of its application as it is at present practiced, but all 
of their work fails to explain the process or to state what aération is. They do not 
throw light on why aération may answer any of the above questions named. An attempt 
is made to demonstrate whether butter made from aérated milk is better than butter 
made from non-aérated milk, whether more cheese has been made from milk that has 
been aérated than from milk that has not been aérated. By these methods, perhaps, 
some valuable points have been settled, and still the future may change the character 
of this work wholly, since it is true they have not answered the question, “What is 
aération?” or more explicitly, “were they really working with aérated milk or non- 
aérated milk?” 

It seems pertinent at the start, that before we can understand or explain aération 
of milk it is necessary we understand what aération is, and we know whether we are 
producing aérated milk or not. All the practical experiments executed have been with 
aération and non-aération as they are known to us from present methods alone. The 
difference between the two may not be so marked as suspected and for this reason 
fail in producing the most noticeable effects. The starting point, non-aération, must 
be first established and from that our conclusions should, in a way, be drawn; that is, 
we must determine any change in the carbon dioxide and oxygen content, with a 
decrease in the former and an increase in the latter as a process whose final limitations 
are not known or influences realized. 

It is regretted that the value of our present aérating methods cannot be stated 
more exactly at this time, rather than depend upon the virtually negative results 
obtained by the individuals named in their endeavor to secure some practical explana- 
tion through their practical experiments. We hope to make this our next task; for 


* Thesis presented for the degreee of Doctor of Philosophy, University of Michigan. 

(1.) Willard’s Practical Dairy Husbandry, 1871, p. 183. 

(2:)" Loe: cit: 

(3.) U. S. Agric. Report, 1874, p. 397. 

(4.) Ver. Exp. Stat. Report, 1892, p. 128. 

(5.) Cornell Exp. Stat., Bul. 39. 

(6.) Purdue Exp. Stat., Bul. 44. 

(7.) College Reports (Guelph, Ont.), 1898, 1899, 1900, 1901. 

(8.) 48 de Beretning fra den Kgl. Veterinaer-og Landbokijskoles Laboratorium for Land- 
konomiske Farsog. 
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the present we must content ourselves with the references to be gained from the 
evidence at hand. The aérating methods now in vogue in dairy operations may or 
may not yield results. It is not necessary to say whether these methods are effectual 
or not; for our purpose their value cannot be determined until each method has been 
worked out with pains-taking care. As soon as there has been established a non- 
aérated milk and a satisfactory aérated milk, then we may hope to reach some definite 
conclusion in its application to the dairy. Before this is done, the one hope that can 
be held out is that some of the aérating methods now employed may be giving some 
advantages over the non-aérating methods besides those which are recognized in the 
removal of odors and taints in a slight degree. 

The work which follows has for its immediate aim the demonstration of what con- 
stitutes non-aération and aération and how it may influence the condition of the milk 
itself and the germ content of the milk. After getting into the work it has been found 
necessary to eliminate for the present several side-problems which bear directly upon 
aération and confine ourselves to the main line planned at the start. It should be noted, 
therefore, that all the aspects are not to be satisfactorily considered in this article, but 
rather, that a path has been hewn out of an unknown forest of doubt and ignorance 
which we may follow with profit in the future and may eventually be led to the 
solution of the whole question. 


II. REVIEW OF THE GAS-CONTENT OF MILK. 


The first problem which confronts the experimenter is to obtain a knowledge of the 
gas-content of the milk before exposure to the air. Dr. Felix Hoppe (9), in 1859, 
made a study of the gases of milk from a goat. 

His analyses are as follows:— 


First Analysis. 


Carponr GioxiGes, (27 Akers tate stesepcval ce pa lol mee tele asec RU pence 9) parts: 
OSG SOI NE ie SEE t ecys hide, A olete cee Ones Paomen Pree AeR te tae pene pee Bai Ve 
INTEND ON fips. 02hc) Sate ler scudy nse ote too ecg Cone ate HeLa ere Te oh S45) 


This trial should be regarded in the nature of a preliminary test. 

In securing the milk he drew it into a funnel contiguous to the end of the teat of 
the goat, and conducted the milk into a flask from which the air was expelled as the 
milk filled the flask. To this method of securing the milk, there is an objection 
because the milk had been exposed to the oxygen of the air, not only in its agitation 
while passing along the tube in contact with the air, but also in the surface contact 
with the oxygen in the air in the flask itself. 


Second Analysis. 


Garbon) dioxide fia. a ie vets snoie heteeen wlensdeeier as esa ists easy cre 55.15 per cent. 
(O64 212) 1 RA RR aria Mii 5 CA Eero at ane eA cds & rd i 
INGEN OO ON 68 ule adetnke eaelerote terete eee soe acta, ences ce eets 20 DG aire 


He secured 12.08 volumes of gas from 402 volumes of milk measured at 0° and 1 M 
pressure. 

With this analysis the same criticism can be made as with the first analysis. He 
used the funnel but improved the design of the flask. When these analyses are compared, 
therefore, with the analyses of the gases from the milk immedidtely after milking, it 
will be seen at once that he has reached practically the same results; consequently his 
analyses are no more than the analyses of gases from milk immediately after milking. 
Without reference to his method of securing the gas, which is also open to condemna- 
tion, it follows that this work may be disregarded and is no criterion to follow when 
considering the gas-content of milk as it comes from the udder of the cow. 

Stechnow (10) adopted another method of securing the milk. Olive oil, the best 
obtainable, was used to cover the milk. He inserted the end of the teat into the oil, 
then milked, thus maintaining a layer of oil over the surface of the milk. This, doubt- 


(9.) Arch. f. path. Anat. und Physiol. u. f. klinische Medicin, 1859, Bd. 17, 5. 417. 
(10.) Zeit. f. rat. Medicin von Henle u. Pfeuffer, Bd. 10, S. 285, 1861. 
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less, had an influence in restraining the effect of the oxygen in the air by keeping the 
air away from the surface of the milk and also reducing the oxygen content which the 
milk as it passed in a stream from the teat of the cow to the receptacle necessarily 
acquired. An objection, however, should be offered to the use of oil for the exclusion 
of oxygen, because it is a well known fact that oil contains oxygen in the form of 
super-oxygenated compounds, and also probably as free oxygen. In securing the gases 
from the milk a mereury pump was used as seems to have been the general practice 
with Stechnow and those who followed him, to which little criticism can be offered as 
viewed from the results obtained. 

His analyses are as follows:— 


First Analysis. 


MEM MMONGSIGEN Nest Tare as ses A's hale) oe aces) slertant tne meats age 77.50 per cent. 
Reyer SN LEP ORRIN aie ya/e apace cB yrcitie,o cielo a: Seale loge bledtore 22:00 Vee 


He obtained 7.29 c. em. of gases from 100 c. cm. of milk and employed for his analysis 
67.5 ce. em. of milk. 


Second Analysis. 


Can Bony walOeiden iy. mers ce ean hocks doy cle lasa leh pb yaa fal = ph le’ s 81.06 per cent. 
PKP POU ee Hee eeolae aeskd gd otic aig ctais ciel cieveie esyolcear eee ery ciahsy- LOS a 
INE ROPERS Weta rttets eens ars iets Suatepal ates) at blen east to edin el dita) tah POIs eee 


He obtained 8.29 c. em. of gases per 100 c. cm. of milk. He used 297.5 c. em. of milk. 


Third Analysis. 


DAT OMG ATOR IGG Hie) aS seas cies wets caraseP bre dace ona) cheese ha aaah, wlsises 75.11 per cent. 
Mego TT Ay ge 49S sae SSL ase spats: o Selene ane eed ae ty aie os SiO Via’ vn 
BNEROMET DE sfoMi ya Tartcre te toeteS sieve) sel aliah: Setoce is) Mysheis erase shel ni PAV) © 


Total gas is equal to 6.67 c. em. per 100 c. cm. of milk. Amount of milk used 
256.3 ¢. cm. 

Pfliiger (11), believing that Stechnow was open to error in his method of securing 
the milk from the udder by shielding it as he did from the air by means of oil, attempted 
to overcome it by another device for conducting the milk from the udder to the recepta- 
cle without exposure to the air at all. To do this he employed a piece of rubber, fitting 
over the teat and udder of the cow as a glove would fit upon the finger; and, by 
means of a narrow rubber tube and glass tube was able to lead the milk into a vessel 
of mercury and collect it over mercury. He first expelled the air from the tube by 
milking for a time, filling the tube with milk, and then placing the free end of the 
tube under the mercury in the container. This course may be open to criticism in that 
there would be some leakage about the surface of the teat over which the rubber was 
fitted, but the analyses of Pfliiger indicate that he was not troubled very much by 
the possible exposure to the air from this source and that the milk secured by this 
method was practically free, if not wholly free, from air. Further than this, his 
results are as satisfactory as any of the results obtained when other methods are 
employed for securing the milk, and which, in our case, we believe, did not allow of 
any exposure to the air at all. This will be shown later. 

Pfliiger’s analyses are as follows:— 


First Analysis. 


Cia DONMOLONId Opera owe cian: tasoaio Tals eke. «ate alereuoy yi araielte 90.45 per cent. 
ORV MEM Geter relat Nona gti siesta Ment eats a my ee tara cat ees Veo Sates 
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Amount of milk used was 60.77 c. em. Amount of gas obtained per 100 ¢. em. was 
8.47 c. em. No trace of gas was obtained after one hour. 


(11.) Pfliiger’s Arch. f. Physiol., Bd. Il, S. 166-173, 1869. 
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Second Analysis. 


ON CIOKIGG, (eee oe SS etcce ter nies 1s bi htc lee yen ee 87.16 per cent. 
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Amount of gas per 100 ec. em. of milk was 8.49 c. cm. Amount of milk used 77.319 
c. em. 

The analyses of all of these men were made directly after milking, and did not 
extend over a time sufficient to warrant fermentation. 

Pfliiger was of the opinion that he had secured all the gas possible within one hour’s 
time and made no allowance for a slow generation of gas after the hour when sub- 
jected to high pressure. This is not in accord with our experience, for after the first 
ebullition of gas which takes place early in the pumping process there follows a slight 
development of gas until fermentation sets in, when there is a marked increase. 


III. DESCRIPTION OF APPARATUS. 


For our experiments we departed from the methods used by Hoppe, Stechnow, and 
Pfliiger, in that we endeavored to eliminate any possible chance of exposure of the 
milk to the air. Pfliiger’s method, the best previously adopted, is open somewhat to 
criticism in that there is a possible chance of the milk coming in contact with the air 
or being more or less churned with traces of air. His analyses, however, indicate 
that errors of this kind scarcely made any difference, in fact, he seems to have obtained 
about the same amounts of oxygen in his experiments as were obtained in ours. In 
order to secure the milk from the udder of the cow without any exposure to the air we 
employed a milking tube 6.6 cm. long attached and fitted to a piece of pressure tubing 
80 cm. long and 5 mm. in diameter. The walls of this tube were 4 mm. thick. Over 
-the aperture of the milking-tube was placed a piece of thick rubber tubing of small 
caliber so that it just fitted the tube. This served as a slide valve in closing and open- 
ing the apertures. The other end of the rubber tube was attached to a glass tube 
5 mm. bore, containing a three way stop-cock and this in turn was attached to the 
receptacle used as a container for the milk by means of a short piece of pressure tubing. 
This will now be described. 

The container for the milk is of the nature of a large bulb of heavy glass fixed 
securely to a standard of wood. It has three openings all of which are closed by 
means of a glass stop-cock at will. One of these openings is at the bottom of the 
bulb, another directly above at the top and the other a side arm on the right 
shoulder. The top arm consisted of a capillary tube containing a three way stop-cock 
an inch above the bulb, and above this a cup and a male portion of a mercury over- 
lapping glass connection. The bottom opening and right shoulder opening were tubes 
5 mm. in diameter, fitted with two way stop-cocks. When ready for use, this bulb, 
with a capacity of 562 c. em., was filled with dry mercury. The side arm connected with 
the tube extending to the milk-duct of the udder was filled with mercury as far as the 
three way stop-cock; the remaining distance was filled completely with boiling water, 
driving out all the air, and when driven out, all of the apertures of the milking-tube 
were closed by means of a sliding rubber valve. When ready for drawing the milk, 
the tip of the milking-tube was carefully inserted into the milk-duct of the udder, and 
as the teat was pushed on the rubber valve over the apertures in the tube was pushed 
down, thus allowing the milking-tube to be inserted without the escape or the entrance 
of any air. When all was in readiness the three way stop-cock was so turned as to 
allow the water to run out and the milk to take its place; then the three way stop- 
cock was again so turned that the milk would run in the direction of the container. 
the stop-cock of the side arm of the container was also turned on. This made, there- 
fore, a direct connection from the udder to the container of the milk without the 
presence of any air whatever. To draw the milk the stop-cock of the lower arm of the 
container was turned so as to allow the mercury to escape, drawing the milk from the 
udder as normally as it was possible. With the running out of the mercury the milk 
entered and filled all parts of the container, so that when the mercury had all escaped 
and the lower stop-cock turned off, the receptacle was completely filled without even 
traces of air. 

As soon as the container was filled with milk direct from the udder it was taken to 
the laboratory and immediately connected, by means of the mercury valve of the top 
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arm, to a modified Hempel pipette specially made for the purpose in which all rubber 
connections were excluded. The bulb of the pipette, the nearest the milk container 
when connected, was so made as to be above the second bulb, next to the Geissler pump. 
From the very top part of the bulb next to the container extended upright 5 em. in length, 
a capillary tube; this then turned to a horizontal position for 10 em.; finally turned 
downward in a vertical direction and connected with the mercury valve of the con- 
tainer, previously described, by means of its female portion. In the middle of the 
horizontal portion of this capillary connecting tube was another three way stop-cock 
which facilitated the filling of the tube with mercury. Therefore the container could 
be directly connected with the pipette through the capillary tube by means of the 
mercury connection. Before beginning to pump the gas off, the upper bulb of the 
pipette and the capillary arm were filled completely with dry mercury by means of the 
three way stop-cocks. This was done so effectually that no traces of air were present. 
‘A Geissler’s pump was then attached to the upper stem of the lower bulb of the pipette, 
the air was removed, thus creating considerable pressure upon the mercury in the 


SS 


SS 


Y 


WS 


pipette. The stop-cock in the upper arm of the container was then turned so that the 
gas from the milk could escape and be drawn over into the upper bulb of the pipette 
and thus collected there. When the operation of pumping was completed the stop-cock 
in the upper arm of the container was again turned off. To this three way stop-cock 
was attached a Hempel burette, filled with mercury, by means of pressure tubing also 
filled with mercury. (It is understood that all rubber tubing connections throughout 
the entire experiment were further safeguarded by wiring.) 

As soon as the pressure of the pump was released and reduced to normal conditions 
all of the gas was drawn over through the capillary tube and three way stop-cock into 
the burette where it was held for analysis. In carrying out the analyses of the gases 
we used Hempel’s methods entirely, employing his pipette and White’s (12) burette 
corrected for temperature and barometric pressure. The carbonic acid gas was absorbed 


(12.) Jour. of the American Chemical Society, Vol. XXII, No. 6, 1900. 
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by means of potassium hydroxide, the oxygen was absorbed by means of alkaline 
pyrogallate and what remained was considered as residual gas. In the case of previous 
experimenters, the residual gas has been called nitrogen, to me a very presumptuous 
proceeding, inasmuch as there is apparently much concealed in the residual gas con- 
cerning which we know little. In the lower curves of the pipette a little mercury was 
placed to act as valves to prevent diffusion. The three way stop-cock of White’s burette 
enabled us to fill the connecting tubes between the pipette and burette completely. By 
this means all errors were reduced to a minimum. 

The milk used in these experiments came from one cow, and usually from a single 
quarter. In none of these analyses did the milk come from more than a single quarter, 
since a quarter contained sufficient milk to fill the container and the possibility of air 
entering in changing from one quarter to another was thus avoided. It was found in 
several cases, too, in our work that should the milk become exhausted in a single quarter 
the tissues closed over the apertures of the milking-tube and prevented the further 
flow of the mercury; this further demonstrates that no air could possibly enter by 
means of the apertures in the milking-tube. The whole apparatus including tubes, 
container, connections, and pipette was severely tested by several preliminary trials 
from the starting of the milk from the udder through to the securing of the gas from 
the milk by pumping. Everything had been verified by these preliminary trials. (In 
all of our gas analyses the barometric pressure has been reduced to 760 mm. at 0° C, 
unless otherwise stated.) (A uniform pressure during pumping was maintained by a 
large galvanized iron tank filled with water in which the entire apparatus was placed.) 


IV. ANALYSES OF THE GAS-CONTENT OF MILK BEFORE EXPOSURE TO AIR. 


The following six samples were run through and the gases analyzed with these 
results :— 


TABLE I. 
Sample. ifs 1 III. Vi Weare Vie 
LDN @konbacdadodcdan todanbapossc00De Dec. 9th. | Dec. 11th. | Dec. 13th. | Dec. 14th. | Dec. 16th. | Dec. 17th. 
Began milking at...............+. 8:20a.m. | 8:05 a.m. | 8:20a.m. | 8:20a.m. / 8:l5a,m.| 9:00a.m. 
Finished milking at.............. $:35a.m. | 8:20a.m. | 8:35a.m. | 8:35a.m. | 8:30a.m.|/ 9:15a.m. 
Began pumping at................ 8:55a.m. | 8:40a.m. | 8:55a.m. | 9:00a.m. | 8:45a.m.| 9:40a.m. 
Completed pumping at........... 9:55a.m. | 9:40 a.m. | 9:55a.m,. |10:00a.m. | 9:45 a. m. 10:40 a. m. 
Temperature of water in tank.... 38° 38.5° 37.5° | 37.5° 37 .5° 37.5° 
Barometric pressure in mm...... 688.63 695.265 682.937 | 686.93 694.937 690.9387 
Total gas obtained in c. cm....... 6 16 4.4 4.218 | 5.342 5.592 4.256 
Free carbon dioxide in c. cm..... 4.96 3.44 3.447 | 4.3788 4.4825 3.667 
Per cent. of carbon dioxide...... 80.58 78.35 81.73 81.97 80.16 86.19 
Op EEG (OTE ENG SasaduunuAtoononc -117 -135 -1134 -1148 - 0894) -09 
Bericent. OL OXY POM s\c\cc)e)aiseeiels siete 2.88 3.09 2.69 | 2.14 156) 4 2.12 
Residual gas inc.cm............. 1.02 | 816 658 | .8489 1.02 | .499 
Per cent. of residual gas.......... 16.54 18.56 18.27 15.89 18.24 | 11.71 


The above six analyses furnish an average which is lower than that of Pfltiger. but 
this does not appear to detract from the value of the work of either after considering 
the possible variation occurring in the gas-content of milk from the same quarter of the 
cow. The amount of carbon dioxide obtained in the above analyses is in percentages. 


80.58, 78.35, $1.73, $1.97, 80.16 and 86.19. 


The averages of these percentages is 81.4924 per cent. 
Pfliiger obtained in his anaylses 90.45 per cent and 87.16 per cent. 
The average of Pfliiger’s analyses therefore would be 88.80 per cent. 
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Considering the extremes of the six analyses there exists a difference of 7.84 per cent. 
In Pfliiger’s the difference is 3.28 per cent. Between the two sets of averages, Pfliiger’s 
and ours, there is 7.30 per cent difference. Thus the possible variation in six analyses 
is greater than the difference between the averages of the two sets of analyses. The 
uniformity obtained in the six analyses also indicates that there can be no serious 
discrepancies. in ‘the analytical work, and it is difficult to say how much variation 
Pfliiger might have had, had he made six analyses instead of two; furthermore, there 
is probably as much variation in the gas content of milk as there is in other constituents. 
This fact was brought out plainly in some of the preliminary tests which are not cited 
here because those tests served only to pave the way for these six analyses and to 
develop those points necessary for recording the systematic work. Pfliiger further does 
not state the temperature at which the gas was pumped from the milk nor does he enter 
specifically into a discussion of the influences which might alter further the gas-content 
of milk. 

He obtained a larger amount of gas from milk than we obtained. This alone may 
answer why more carbon dioxide was secured by him. In two of our preliminary 
tests we first pumped off the gas, which came with ease, collected it in a burette, and 
then began pumping again, when we obtained a larger percentage of carbon dioxide 
than we did in the first pumping; however, we did not carry out this work repeatedly, 
therefore cannot state with any degree of assurance that this will always follow. It was 
not our purpose to ascertain the amount of gas that may be obtained from milk, but 
rather to secure a qualitative estimation of any changes that may occur in milk under 
aération. 

To do this it became necessary to hold to the same time and temperature and pressure, 
as far as possible, while pumping the gas from the milk. After trying the temperature of 
the room in several tests, about 22° centigrade, the conclusion was reached that the 
yield in amount of gas in milk was reduced. This amount was greater than we could 
account for by the contraction of the gas due to a change in temperature; neither did 
we desire to heat the milk lest some change might occur. That heat increases the gas 
liberated from a definite amount of milk is proved by Thérner’s (13) work where 
large amounts of gas were obtained from comparatively small amounts of milk. Taking 
milk at 3714° C. or thereabouts it is believed that the milk does not undergo any change 
and that the greatest amount of gas could be obtained without altering the milk. 

Furthermore it was also found necessary, after the preliminary tests, to limit the 
time of pumping because at no time was the milk totally exhausted, although most of the 
gas passed off within fifteen minutes after pumping began. The time limitation was 
fixed arbitrarily at one hour, believing that this limitation practically precluded the 
possibility of fermentation. 

A pressure of 756 mm. to 759 mm. was recorded upon the manometer of the Geissler 
pump and from these have been deducted the errors in measurement resulting from 
vapor tension, yielding the results recorded. With three constants, which influence the 
amount of gas under our control, we were able to obtain fairly uniform results. There 
was, however, an error creeping in occasionally due to the presence of obstructions in 
the upright capillary tube connecting with the container. In this respect the apparatus 
designed is not as perfect as it should be, for mereury would sometimes fail to be 
drawn over from the capillary tube extending from the container to the horizontal 
portion of the arm, and thus interfere with the suction power of the pump upon the 
milk. I have given in two or three instances the analyses of very small amounts of 
gas; the explanation for these small amounts will be found in such obstructions. 
Whenever they occurred they could easily be detected while pumping. 

Pfliiger in his studies has made reference to the possible atmospheric source of some 
oxygen and nitrogen as found in milk and places himself against such a view. Both 
in his work and in our analyses this relationship is not established, therefore his views 
are upheld. The percentage of oxygen falls far below that of the air and even below 
the solubility of oxygen in water. The percentages of oxygen obtained from unexposed 
milk are 

2.88, 3.09, 2.69, 2.14, 1.6, 2.12. 

These figures represent mere traces of oxygen when viewed in the light of percentage 
of gas volume obtained instead of milk volume, which has not been employed in the 
estimation of any of our percentages. The following are the percentages of oxygen in 
its relation to total gas less carbon dioxide; however were these figures the solubilities 


(18.) Chemiker Zeitung, 1894, Bd. XVIII. 
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of these two gases, oxygen and nitrogen only, as in air, the oxygen should exist in the 
ratio of 33.9:66.1 to nitrogen according to Bunsen: 
10.29, 14.09, 14.70, 11.86, 8.06, 15.26. 

There is only one possible way of explaining the presence of oxygen in the gas- 
content of milk. It is barely possible that some oxygen may be accounted for by its 
creeping in through its adherence to the mercury and walls of the container; however, 
when an attempt is made to secure it in pumping in the absence of milk not an appre- 
ciable trace of gas can be obtained. This ought to demonstrate that the oxygen is 
inherent in the milk. 

It may be also well worth considering the fact that the cow used for this purpose 
received very little exercise; she was confined to her stall most of the time. There 
may be some relation existing between the carbon dioxide and the oxygen of milk due 
to the amount of exercise of the animal caused by a reduction in the metabolism of the 
body cells. I call attention to this as a possible answer to the variation in the gas 
constituents of the milk. 

After ascertaining the gas-content of milk before it has been exposed to the air, it 
became necessary, in order to fully understand the changes in the gas-content of 
milk, to next study the gases of milk immediately after milking. 


V. ANALYSES OF THE GAS-CONTENT OF MILK DIRECTLY AFTER MILKING. 


The milk was secured in the ordinary way by milking into an open receptacle, thus: 
allowing the milk to become exposed to the air in an open stream from the milk-duct to 
the receptacle; further, there was the churning action taking place as the streams 
impinged against the surface, which also exerts a marked influence in bringing the air 
in contact with the milk, because by this method much air is carried down into the 
milk. It has been found that it*takes a few minutes after milking before the perceptible 
air bubbles rise to the surface. The surface of the milk in the receptacle also offered 
an opportunity for a considerable interchange of gases between the milk and the air. 

Immediately after milking the milk was taken to the laboratory and placed in the 
same container as in the previous analyses, and the gas was obtained in identically the 
same manner. 

Thérner (14) has made some analyses of the gas obtained from milk immediately 
after milking, but he employed heat to drive off the gases. The amount of gas which 
he obtained was much larger than in our case and his results were usually higher in 
carbonic acid gas, possibly due to his methods. I take the liberty to quote several 
of his analyses of milk directly after milking :— 


Amount of | Per cent of | Per cent of | Per cent of | 

gas per L. COs. Oxygen. Nitrogen. 
57.0 61.6 6.4 32.0 | Open to air. 
85.6 73.0 5.2 21.8 | Open to air. 
84.5 72.8 4.4 22.8 | Open to air. 
68.2 70.7 4.8 24.5 | Open to air. 
78.6 oer 4.7 23.6 | Open to air. 
64.0 65.6 10 ak | Open to air. 
63.0 65.0 10.0 25.0 | Open to air. 
57.0 55.5 11.1 33.4 | Open to air. 
80.0 | 72.8 4.4 22.8 | Open to air. 
68.0 70.7 4.8 24.5 Open to air. 
78.6 alent 4.7 23.6 | Open to air. 


(14.) Loe. eit. 
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In considering the work of Thérner it is necessary to have in mind the method 
employed by him in securing gas from milk. Inasmuch as we had reached the con- 
clusion that a high temperature increased the amount of gas obtained from a definite 
quantity of milk and that probably the carbon dioxide is with difficulty released upon 
pumping, issue must be taken with the results of Thérner. Further it has been 
demonstrated that other gases as hydrogen sulphide may be generated by boiling 
milk, 

The high percentages of carbon dioxide indicates that heat may have facilitated the 
dissociation of carbon dioxide whether in solution or loose combination to that extent 
that a higher percentage of carbon dioxide and a lower percentage of oxygen were the 
results. It is well known carbon dioxide is with difficulty liberated in the presence of cer- 
tain salts as CaCO;, Na, HPO,, and others (Setchenow). At any rate as our tables 
will show, Thérner’s average of percentages differs materially from ours, although it 
falls considerably below milk which has not been exposed to the air. 

Blyth (15) in his analysis of the gas-content of milk immediately after milking 
obtained a very low amount of carbon dioxide. His analysis is, 


CATO AIOSICO: va nite a eae aes a ealated Seta lle sta, «ess 06 cc. 3.27 per cent. 
INAICEOR EM os so hire aie OP eM cee taper ct haat ols. 3 ais Dee ite te Uc OO) ane tee 
Oxyerenny . Seco eet Martane segue Mote sureties B15 arama 1 Ls SO ae At 


The results obtained by him in no way can be reconciled with the results of 
Thérner or with the results which we secured. He has shown the possibility of the 
development of carbon dioxide after fermentation has begun, but it appears incredible 
that he should have gotten such a low percentage of carbon dioxide from fresh milk. 

Our analyses are as follows:— 


TABLE II. 
Sample I Ii. Ill. ive Via Vale 

NEN bdddondacesHasuDDoodMonSop ano Noy. 29th. | Nov. 30th. | Dec.2d. | Dec. 4th. | Dec. 6th. Dec. 7th 
Began milking at...............5- 7:35a.m. | 7:25a.m. | 7:30a.m. | 7:35a.m. | 7:35a.m.} 7:45a.m 
Completed milking at............ 7:45a.m. | 7:35a.m. | 7:40a.m. | 7:45a.m. | 7:45a.m.| 7:55a.m 
Began pumping at.............. -| 9:00 a.m, | 8:35a.m. | 8:30a.m. | 9:00a.m. | 8:40a.m.| 8:50a.m 
Completed pumping at........... 10:15a.m. | 9:35 a.m. | 9:30a.m. /10:15a.m. | 9:40a.m. | 9:50a.m 
Temperature when pumping..... 37.6° | 38° 38° 38° 37.8° 37.5° 
Barometric pressure in mm...... 688.6 690.63 690.63 696.6 698.6 692.84 
Moa tal oasis CMa sce cise seit ctaleis\ers 6.62 | 6.84 5.96 2.70 6.64 5.5 
Carbon dioxide inc.cm.......... 3.82 | 3.78 3.47 1.78 4.35 2.93 
Per cent. of carbon dioxide...... 59.31 | 55.33 58.27 66.1 65.65 53.28 
ORSON Cs CMS. ci coiaieio eleeieiaieleios -91 | -86 .84 -32 127 85 
Per cent. oxygen.............0..55 13.79 | 12.66 14.17 11.89 10.96 15.57 
Residual gas in c.cm............. 1.78 | 2.19 1.64, -59 1.55 alg! 
Per cent. residual gas............ 26.9 | 32.01 27.56 22.01 23.39 31.15 


In the study of the above tables it will be found that the percentage of the gases in 
milk have undergone a change in the milking process itself. 
has been reduced and the oxygen increased. The six analyses of the gas-content of milk 
before exposure to the air give the following percentages in carbon dioxide: 


80.58, 78.35, 81.73, 81.97, 80.16 and 86.19. 
The average of the six analyses is 81.4924 per cent. 


(15.) Foods, Their Composition and Analysis, 4 Ed., p. 251. 
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In the case of carbon dioxide immediately after milking, six analyses give in 

percentages 
59.31, 55.33, 58.27, 66.1, 65.65 and 53.28. 

The average of these is 59.63% per cent. 

The oxygen content has also undergone a marked change by the process of milking 
as compared with non-exposure to the air. We obtained as the oxygen content of 
milk in six analyses, 

2.88, 3.09, 2.69, 2.14, 1.6 and 2.12 per cent. 

The average of these is 2.42 per cent. 

After the milk had been exposed to the air by the process of milking there was 
obtained, 

13.79, 12.66, 14.17, 11.89, 10.96 and 15.57. 

The average of these is 13.17% per cent. There has therefore been an increase in 
the oxygen content of milk after milking over the oxygen content of unexposed milk 
of 10.75% per cent. Further the percentages of residual gas drawn from the udder 
without exposure to the air is 

16.54, 18.56, 18.27, 15.89, 18.24 and 11.71. 

The average of these is 16.531, per cent. After the milking process the percentages 
of residual gas are in six analyses, 

26.9, 32.01, 27.56, 22.01, 23.39 and 31.15. 

The average of these is 27.17 per cent, a gain of 10.631, per cent in the residual gas 
over the residual gas in unexposed milk. There was a gain of oxygen and residual gas 
of 10.7524 per cent and 10.6314 per cent respectively, or in all 21.39% per cent. There 
was a loss of 21.84 per cent in the case of carbon dioxide. Therefore, we find that 
these averages practically offset each other. 

The percentages of oxygen to total gas less carbon dioxide in milk unexposed to the 
air were in six analyses 

10.29, 14.09, 14.70, 11.86, 8.06 and 15.26 per cent. 

After milking the percentages of oxygen to total gas less carbon dioxide are in six 

analyses 
33.83, 28.19, 33.88, 25.16, 32.16 and 31.96 per cent. 

From an examination of these two sets of results assuming that we are considering 
the relation of oxygen to nitrogen as they exist in the air it will at once be noticed 
that there has been a decided interchange in the relationship of oxygen to total gas 
less carbon dioxide due to change of gases between the air and milk during the process 
of milking; further, these two sets indicate that there is a chemical change going on 
rather than a mere mixing of air and milk, because we should expect that were it a 
mere solubility of oxygen and residual gas (perhaps nitrogen) the relationship would 
be as 33.9 to 66.1 as has been stated. 


VI. ANALYSES OF GAS-CONTENT OF MILK DIRECTLY AFTER AERATING OVER GLASS. 


To understand what is effected by aération a study of the gas-content of milk was 
made after it had been subjected to a specially devised process of aération. The common 
methods of aération were not employed on account of our inability to cope with the 
necessary requirements of such experiments with the facilities at hand. It would be 
absolutely essential that in such methods, a milk should be used under our control 
from the time it leaves the udder, and the aération should also have to be under our 
direct supervision. Since such methods were ruled out from necessity, we resorted to 
methods which would simulate the methods in vogue as closely ‘as possible. 

A piece of glass six feet long by two inches wide was placed on an inclined board at 
an angle of about twenty degrees. Over this the milk was run drop by drop, making 
a film approximately of the extent of surface as indicated in the table. The amount of 
milk aérated during the process is also given. Room temperature varying from 18° 
to 20° C. was employed during aération and was found to be the only temperature 
which could be satisfactorily used unless a special plant for aérating were constructed. 
The analyses of gases obtained from milk aérated over glass were conducted the same 
as with milk after milking. 
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Began milking at..........-.-..+- 
Completed milking at............ 
Began aérating at .........-....-- 
Completed aérating at............ 
Began pumping at............+-+- 
Completed pumping at........... 
Barometric pressure in mm...... 
Temperature of water in tank.. 

Total gas in c.cm................. 
Free carbon dioxide in c.cm.... 
Per cent. carbon dioxide.......... 
Free oxygen in c.cm.........-..- 
Per cent. oxygen..........-...-. : 
Residual gas in c. cm............. 
Per cent. of residual gas.........-. 
Amount of milk aérated in c.cm 


Extent of surface approximately 


Dec. 3d. 
7:25 a.m. 
7:38 a. 
7:45 a. 
8:50 a. 


m. 

m. 

m. 

9:25 a. 

10:25 a. 

692.632 
38° 


m. 


m. 


6.0948 

2.3818 
39.08 

1.3743 
22.55 


850 


} inches. 
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TABLE III. 

Il. Ill IV. Vis VI. 
Dec. 5th. | Dec. 12th Jan. 3d Jan. 4th. Jan. 6th. 
7:30a.m. | 8:20a.m. | 8:00a.m. | 7:50a.m..| 7:45a.m. 
7:40a.m. | 8:30a.m. | 8:15a.m. 8:00a.m. | 8:00a.m. 

| 7:50a.m. | 8:40a.m. | 9:00a.m. | 8:45a,m. | 9:28 a.m. 
8:45a.m. | 9:40a.m. |10:00a.m. | 9:45a.m. | 10:28 a.m. 
9:10a.m. /10:00 a.m. |10:30 a.m. |10:22a.m., | 11:15a. m- 
10:10 a.m. |11:00 a.m. |11:30 a.m. |11:12a.m. | 12:15p. m. 

698.632 688.632 703.772 702.632 “| 688.632 
38° 38° 36° 38° 38° 

4.2344 5.3384 4.1727 4.8757 6.9394 

1.4418 2.0670 1.4287 2.4198 3.3107 

34.05 38.72 34.24 49.63 47.71 

-9908 1.1130 - 9300 - 8664 1.1561 

23.4 20.85 22.29 17.77 16.66 

1.8017 2.1583 1.8138 | 1.58 2.4725 

42.55 40.43 43.47 | 32.60 35.63 
700 570 700 565 700 
3 inches. | 14 inches. | 1} inches. | 13 inches. | 1} inehes. 


In these tables the percentages of carbon dioxide are 
39.08, 34.05, 38.72, 34.24, 39.63 and 47.71. 
The average of these is 40.5714, per cent. 
This represents a loss of 19.0654 per cent of carbon dioxide by 
for the percentages of carbon dioxide after milking were 
59.31, 55.33, 58.27, 66.1, 65.65 and 53.28. 
The average of these is 59.6324. 
The percentages of oxygen obtained by aération are 
22.55, 23.4, 20.85, 22.29, 17.77, 16.66. 
The average of these is 20.58%, per cent. 
In the case of milk directly after milking the percentages of oxygen were 
13.79, 12.66, 14.17, 11.89, 10.96 and 15.57. 
The average of these is 13.1724 per cent. 
This represents a gain of 7.41 per cent in the oxygen constituent of aérated milk over 
milk which has not been aérated. 
The residual gas exists in the following percentages in the aérated milk, 
38.37, 42.55, 40.43, 43.47, 32.60 and 35.63. 
‘The average of these is 38.841, per cent. 


In milk after milking, 


26.9, 32.01, 27.56, 23.01, 23.39, 31.15. 
The average of these is 27.17 per cent. 
It thus foliows that the residual gas has increased 11.6714 per cent. 
After milking the percentages of oxygen to total gas less carbon dioxide are 
. 33.83, 28.19, 33.86, 35.16, 32.16 and 31.96. 
The average of these is 32.53 per cent. 
After aérating the percentages are 
37.01, 35.44, 34.00, 33.89, 35.45 and 31.86. 


The average of these is 34.605%, a gain of 2.075% per cent by aération. 


aérating over glass, 
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VII. ANALYSES OF GAS-CONTENT OF MILK AFTER AERATION OVER TIN, COPPER AND 
THROUGH GLASS WOOL AND COPPER SIEVES. 


It was thought advisable to test different materials in place of glass inasmuch 
as it is well established that some metals have an influence upon oxidation. The next 
two tables will indicate the value of aération over tin or copper. The last table is the 
result of an attempt to break up the drops of milk by passing the drops through 
copper sieves and through glass wool three inches thick. The drops passing in all 
through six feet of air before reaching the receptacle, the materials mentioned above 


intervening, 


It was found very difficult to operate this combination of air sieves and glass wool 
satisfactorily so as to obtain uniform results. 
times the drops could be thoroughly shattered and at other times small streams would 


The trouble lay in the fact that some- 


form. 
TABLE IV. (Over tin.) 

Sample Te IL. Ill. IV. Wie 
VEC a leis lo sieisselelere sieictelsieieieiels steteiaielelsleininte tel rineielat Dec. 20th. | Dec. 21st. | Dec. 23d. | Dec. 28th.| Jan. 7th. 
BeZan MiUKING Ate... cc eiene cece eameenncsioes 7:40a.m. | 7:45a.m. | 7:45a.m. | 7:35a.m.| 7:40a.m. 
Completed milking at............0-+eseeeseee- 7:50a.m. | 8:00a.m. | 8:00a.m. | 7:48a.m./ 7:50a.m., 
Began aérating at...... .......cecec.seeec ee wus 7:55a.m. / 8:05a.m. | 8:05a.m. | 7:55a.m.| 8:45a.m. 
Completed aérating at...............seeeeeeees $:55a.m. | 9:05a.m. | 9:05a.m. | 8:55a.m.| 9:45a.m. 
Began PUMPING abo o..). oe wie vewie eens sees salen 9:30a.m. | 9:30a.m. | 9:25a.m, | 9:18a.m. | 10:15a.m, 
Completed pumping at..............+-+-+-+-+- 10:30 a.m. /10:30 a.m. |10:25 a.m. |10:18 a.m. | 11:15 a.m. 
Barometric pressure in Mm........-. .--..... 695.265 696.632 678.632 688 . 672 687.242 
Temperature of water in tank................. 38.5° 37.8° 37.9° 38° 37.2° 
MO bala CaCI seieloreiaselelele i iclainle/sele(l=/a)=isi=/=lelslolal= 4.4822 6.4969 6.7922 6.9385 6.6669 
Free carbon dioxide in c. cm.................. 1.8874 1.8561 1.5900 2.4485 2.9854 
Per cent. carbon dioxide....................--. 42.11 28.57 23.41 35.29 44.78 
Free OXYGEN iN C. CM..... 2... ee eee ceeveesccees -8541 1.4715 1.7489 1.4057 1.0320 
OTIC ENtIOL (OX VMOU aelete ale teierale lain lolslelel=leline tel ele 18.61 22.65 25.75 20.26 15.48 
RS PSIC UA EAS Cs CIN operate stale! ele oinietole/svatelare\eiefale\ere 1.7606 3.1691 3.4531 3.0841 2.6494 
Per cent. of residual gas...... ...+.....+-000. 39.28 48.78 50.84 44.45 39.74 
AMOUNTOL MU KIROTALCO .e-)-jo cress cieletelseieieleiels eee 1,000 c.cm. | 600 c.cm. | 565 c.cm. | 800 c.cm. 560 c.cm. 
Extent of surface approximately............. inch. | 2} inches. | 2} inches. | 13 inches. 3 inches. 
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TABLE VY. (Over copper.) 

Sample 1( TEs III. LY V. 
AVEO sete aieis/oio/atei fia tfosetarcislera)«rs/efetnlele!s)o sieve, e{/sosvisin/aie/els Dec. 10th. | Dec. 12th. | Dec. 19th. | Dec. 24th. | Dec. 26th. 
Began milking at..........eeeeee cece cece eens 7:30a.m. | 7:35a.m. | 7:50a.m. | 7:30a.m. | 7:35a.m. 
Completed milking at...........seseseeeseeees 7:40a.m. | 7:45a.m. | 8:00a.m. | 7:45a.m. |] 7:50a.m. 
Began aérating at.........eeeeeee cee ee eee eeee 7:45a.m. | 7:48 a.m. | 8:10a.m. | 7:55a.m. | 8:00a.m. 
Completed aérating at..........ece ee ee eee ees 8:40a.m. | 9:00a.m. | 9:10a.m. | 8:55a.m./ 9:00a.m. 
Began pumping at......... sees eee e eee eee e cease 9:40 a.m. | 9:30a.m, | 9:35a.m. | 9:25a.m. | 9:30a.m. 
Completed pumping at..........e.e eee cee eens 10:40 a.m, |10:30 a.m. |10:35 a.m. |10:25a.m. | 10:30 a. m. 
Barometric pressure in MM..........-...50065 690.632 696.937 696.937 686.632 690.632 
Temperature of water in tank,..............-. 38° 875° 87.6° 38° | Biffeate 
Total £a8 IN C. CM... .. cece eee ses e rece eee e ee eeee . 6349 5.0379 3.4637 4.4236 3.4411 
Free carbon dioxide in €. CM........-.+..eeeee -136 2.638 1.516 1.837 1.8110 
Per cent. carbon dioxide...........-.-. essen 21.43 52.25 43.79 41.54 52.63 
Free oXygen im C. CM...... 0. cece eee sees ences - 205 725 -588 -589 -3169 
Per Cent. Of OXYGEN . 25sec ee ec sesccecscneres 32.34 14.41 16.99 13.33 9.21 
Residual Pas IN CACM sce acces see wcesrelses -293 1.679 1.358 1.99 1.3131 
Per cent. of residual gas..............-...00+- 46.23 33.34 39.22 45.13 38.16 
Amount Of Milk AGrated.... 66... cece ees 1L. 1L. +L. +L. 1; 
Extent of surface approximately............. 24 inches. | 1} inches. } inch. | 14} inches. | 1} inches. 

TABLE VI. (Through glass wool.) 
Sample. | if II. Ill. | IV. 

IDEN onnticgegp AGUS THU hb and CODED DHUCe CO etD oc pReDdogeoradedde Nov. 11th. |Nov. 25th. | Nov. 26th. | Dec. 27th. 
ESS aera WN NEA a AG ope e ela cole lars hs1-1de'n)ns0\ s/o) t/elvin\eists/ata/b nienielet=)<ie | 7:40a.m. | 7:35a,m. | 7:25a.m | 7:45 a.m. 
Completed milking at..........0.... sce ece seer ceecseresee | 7:50a.m. | 7:45a.m, | 7:35a.m. | 7:55 a.m. 
Began a€rating at......... cece cece eee eee e cence eee eeecees 8:30a.m. | 8:00a,m. | 7:45a.m. | 8:00 a.m, 
Gompleted aérating at..... 6... cet eee ete e cee reer el 9:30a.m. | 9:00a.m. | 8:45a.m 9:00 a. m. 
Began pumping at... 1... eeeeee scene ees eee e eee ce eeerees | 9:45a.m. | 9:25a.m. | 9:30 a. m. | 9:35 a.m. 
Completed puUMpiNG At......... ees wesc w cece eset ee seccces 10:45 a.m. |10:25 a.m. |10:30 a.m. | 10:35 a. m. 
Barometric pressure iN MM........6eeeeeee ences eee eeeeees | 722.3932 690.632 697.265 694.632 
Temperature of water im tank..............---seeeeeeeeeee 22.8° 37.8° 38.5° | 38° 
Ota CAS INC. CM 2.0.5. ice os cmeicereesersewnrsnnsecesccase 4.0405 | 2.5399 4.9704 © 5.4427 
Free carbon dioxide in C.CM............seeeeeeceveeecseee 5385 | -5440 1.5810 - 1.9952 
Per cent. of carbon dioxide...,........--.seeeseeeeeeee eee 13.33 | 21.42 31.81 36.66 
TEC OXY P GUI INM Cs CMM cw stele ciela ate als o/ejcia ei ipintsisle! scold aivtelelelserel=tete le 1.0771 7711 -9940 - 8844 
pen Erte of Oxy ROU wee lh. Ureke sien bet hone Meee. uaa: 26.66 | 30.36 20.00 16.25 
CGR UL AS IM C.CIM were aparsielsinisie olelefnss eieininiele| slaistalale ejoivieis)é|dcareisis 2.4247 | 1.2247 2.3952 2.5629 
Per cent Of FresiGuall Gag wide <ts,. vleloieraisicltdsie'w niin ia elaiciate binla'slole 60.01 48.22 48.19 47.09 
Amount of milk aérated in C.CM.....6..... cece reece eeeees 560. 600. 750. 1.050 


30 


274 STATE BOARD OF AGRICULTURE. 


= 


The studies of aération as compared with unexposed milk and milk directly after 
milking can profitably be presented at this stage. The percentages of carbon dioxide 
are in unexposed milk 

80.58, 78.35, 81.75, 81.97, 80.16, 86.19; 
in milk after milking 
59.31, 55.33, 58.27, 66.1, 65.65, 53.28 ; 
in milk after aération 
over glass, 
39.08, 34.05, 38.72, 34.24, 49.63, 47.61; 
over tin 
42.11, 28.57, 23.41, 35.29, 44.78; 
over copper, 
21.43, 52.25, 43.79, 41.54, 52.63; 
through glass wool and copper sieves, 
13.35, 21.42, 31.81, 36.66. 


The averages of these are 


AML, AMTLOR OSCE IU ee 2 5s ae ior ctiode s fe icine wisie|nis) am (nye: «aie, pe)p 81.496 per cent. 
inated Safer Seialican Os Siete sas lonsteiet s clols ialis'<ie ra! a hain tape fol 50.636. {fo 
in milk after aération 
Oman IC Bacco basouc cod adcgodmenoud dodomcoon ac AO ii 2metcell nee 
ONG Ul AA Slo oma Aso Kourou aad Ubic 0 oa oo omornmis ce BOSS2 ee 
OVER MCOPPEN Ware eis visi sepals emo) eye feleyebe (> -eiess eles ialole [sie els 42. 328, 1S ule 
through glass wool and copper sieves............--. 25. SODM Nan 


In the case of oxygen the percentages are, 
in an unexposed milk, 
2.88, 3.09, 2.69, 2.14, 1.6, 2.12; 
in milk directly after milking, 
13.79, 12.66, 14.17, 11.89, 10.96, 15.57; 
in milk after aération 
over glass, 
22.55, 23.4, 20.85, 22.29, 17.77, 16.66; 
over tin, 
18.61, 22.65, 25.75, 20.26, 15.48; 
over copper, 
32.34, 14.41, 16.99, 13.33, 9.21; 
through glass wool and copper sieves, 
13.33, 21.42, 31.81, 36.66. 


The averages of these are 


hah, MULY.qayol-(e0l Mailers Saga ud co Uoouiaaioo cuba Upc dub dc 2.42 per cent. 
in milk directly after milking... 220.00. 0. «ees or 1767 oe 
in milk after aération 
OMEGIPSLAGSi etre salsieteae etsteter EARNS ool tare ouoekemeeneen: letra able 20580 dee ie 
OMER Pia. cheesiest, UIDITAMaMY nats t\e Con merical seem Ue eter ones PAI Est a 
OVETRCOPPCLE cto eee iti ce oe enone Lecce E256 aie 
through glass wool and copper sieves...........-. 25.5008 foe ie 


The residual gas has the following percentages: 
in unexposed milk, 
16.34 18.56, 18.27, 15.89, 18.24, 11.71; 
in milk after milking, 
26.9, 32.01, 27.56, 22.01, 23.39, 31.15; 
in milk after aération 
over glass, 
38.37, 42.55, 40.43, 43.47, 32.60, 35.63; 
over tin, 
39.28, 48.78, 50.84, 44.45, 39.74; 
over copper, 
46.23, 33.34, 39.22, 45.13, 39.16; 
through glass wool and copper sieves, 
60.01, 48.22, 48.19, 47.09. 
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The averages of these are 


AT WIMSxpPOsSeae aia keys yever chops lot oe che teh ete he, fol ee) sha: «ls [oie ole ates 2, = 16.535 per cent. 
im milk dinecthy aiten milking ts. oo. ices. -tele ol cretele «ee ZL StS 
in milk after aération 
OVER (Blas: erie vias cycle fe 5 sabe per aNeS oie he, tae te ate 76 38.842 “ “ 
OME GUN ayararcltral tele cr ose fonts chaise ta lol teshatalatens hele Rare aten AGGIE? aes 
OVED COMPRIS t paterey ciel er vere focal earencte: a¥eb) sistas ota ietes trate tle 40:46.) “o> 
through glass wool and copper sieves............... SOS Mio ata 


The relation of oxygen to residual gas is best shown by the determination of per- 
centages of oxygen to the residual gas plus oxygen. This is done to bring out any 
atmospheric relationship. 


Percentages in case of 
unexposed milk, 
10.29, 14.09, 14.70, 11.86, 8.06 and 15.26; 
milk after milking, 
33.83, 28.19, 33.88, 35.16 and 31.96; 


milk after aération 
over glass, 
37.01, 35.44, 34.00, 33.89, 35.45, 31.86; 
over tin, 
32.14, 31.70, 33.61, 31.30, 28.05; 
over copper, 
46.16, 30.15, 30.21, 22.83, 19.44; 
through glass wool and copper sieves, 
30.75, 38.60, 29.32, 25.65. 


The average percentages are 


ia bao qeseal Fille. sis Seetetolpta init ond eidinpid 6 tobic oukbimatie bu oO 12.376 
ny INeerdIMCEMy ALTLEM MULKANO) 3). 5 —\ ae ls oz keels a ne able « She aed ee 32.53 
in milk after aération 
COND? Te NI © ais Bit rene ou or no ESE pice took bal Ipoh axtuery tne Pichi teace) 33.94 
OV EWM bUtMccss/ Mere ratte searelrs (rok onehe lotr ere's 'o) oc) si aval afaltsten hotel ek onetar sere sees ete fe 31.16 
OMG CON Sooagooceoag ho puns PoUOCtACR padno nonen accor: 29.76 
through glass wool and copper sieves................+++-.s-- 31.13 


We gather from these studies that after the milk leaves the udder of the cow there 
is a diminution in the amount of carbon dioxide and an increase in oxygen to a certain 
low percentage which is dependent upon the thoroughness with which the milk is 
brought in contact with the air. From the extreme results it is evident there has 
been a falling off in carbon dioxide of 73.86 per cent and an increase of 35.06 per cent 
of oxygen, thus indicating that there is no equi-volumetric interchange. Even the 
average results show no intimate relationship between the oxygen and carbon dioxide, 
This may, however, be due to the difference in the solubilities of the gases, carbon 
dioxide being dissolved volume for volume, while oxygen enters only comparatively 
meagerly into solution, about four per cent by volume. It would be possible by the 
direct determination of carbon dioxide in milk before the beginning of fermentation 
to say to what extent the milk has been aérated. 

Further studies of the gases of milk and their interchange will reveal other aspects 
of the subject. 


VIII. NO APPRECIABLE INTERCHANGE OF GASES BETWEEN STERILIZED MILK 
AND THE AIR CONFINED OVER IT. 


In six experiments an attempt was made to ascertain whether or not there was a 
decrease in the amount of oxygen in the air confined over sterilized milk and a develop- 
ment of carbon dioxide. Liter flasks were taken and 500 ec. em. of fresh milk was 
added and sterilized on three consecutive days for one hour each day. They were then 
sealed with sterilized rubber stoppers through the single perforations of which passed 
two way stop-cock tubes by means of which the air content could be drawn at will. 
Besides the rubber stopper seal, a mercury seal was made about the rubber stopper by 
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wiring a rubber tube about the neck of the flask and allowing it to reach above the 
rubber stopper where it was cut off. This formed a cup shaped envelope for the stopper 
and could be filled with mercury to cover the rubber stopper completely. Through the 
glass tube the air-content of the flask could be removed easily at will and analyzed 
without the possibility of extraneous air entering. 

Six analyses of air from different flasks made within a period of six weeks showed 
no appreciable difference from that of the extraneous air used as check. 


IX. *ACTION OF SPECIFIC MICRO-ORGANISMS UPON THE INTERCHANGE OF GASES 
BETWEEN MILK AND AIR. 


It becomes necessary, after a review of the gas-content of milk when unexposed to 
the air, when exposed to the air by milking, and by the process of aération, to consider 
what influences fermentation may have. 

Of course it is well understood that micro-organisms are capable of producing diff erent 
gases, yet we have felt it obligatory to make some specific studies in this connection. 
Consequently several micro-organisms isolated from milk and known by their labora- 
tory numbers were used to inoculate sterilized milk and the flasks sealed as described 
under V. 

It will at once be recognized that no attempt has been made to determine any other 
gases which may be present than carbon dioxide and oxygen because with these alone 
are we mostly concerned. Hydrogen and marsh gas were determined in several instances 
and the results obtained were included with the total residual gas. 

In most analyses, it is worthy of emphasis, there have been noticeable decreases in 
the amount of oxygen and increases in carbon dioxide. This, however, is not universally 
true because in No. 121 there has been no production of carbon dioxide and the oxygen 
has been but little reduced. In No. 126 there are no traces of carbon dioxide and still 
the oxygen has been practically consumed. In short there is a wide diversity of 
action, each micro-organism seems to be governed by its own peculiar functions. As a 
rule, however, there seems to be sufficient proof that carbon dioxide is a common 
product of these micro-organisms and that oxygen is consumed to a greater or less 
degree. 


* See description of bacteria on page 284. 
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X.. THE INTERCHANGE OF GASES BETWEEN MILK FRESH FROM THE COW AND 
CONFINED AIR. 


To ascertain whether changes indicated above took place fresh milk was taken and 
flasked as in the previous experiments and after a time the confined air analyzed. 

However, before detailing the results of these experiments it may be desirable to quote 
the work of Dr. Felix Hoppe (‘“‘Arch. f. Path. Anat. u. Physiol. u. f. klinische Medicin” 
Bd. 17, S. 417, (1859) whose results are as follows: — 


| 

same. | oFah, | oni, "SER | “ote | ciootan | comune’ 

| oxygen. | nitrogen. | together. 

Lf Stoo cas hasoqaednsassebosad sa ate 588 500 6.08 13.03 80.89 24 
LUN sSoukts8 tadiagsocdobpdAnaoosAaas soe | 228 100 13.30 8.40 78.30 24 
DU do56 Bom sbenspgapvonddoda oe 178 150 15.99 8.39 75.62 24 
NV iprepstera/cle) sis iatetato'sinseferevels oisisi-/alalereveierersi« 185 140 10.94 12.64 76.42 24 
Vi So. ded Be oe Boros aba monte dee 156 140 35.95 0 64.05 96 
Willy's 3oGsadanSa>eoaacadnN dodo GOAoan S | 175 150 | 33.05 0 66.95 96 
T/L IC, Sopa eRe ee eae at EOS 289 185 | 28.58 3.76 67.66 96 


E. Mathieu and D. Urbain (Compt. rend. 75, 1482) have the following experiments 
which indicate an interchange of carbon dioxide and oxygen when air is confined over 
milk: 

10 ce. em. of milk was employed 


at 10°C. 
In in) alien en In In 
2 hours. |18 hours./48 hours.| 3 days. 8 days. 
| 
OXY PCM ADSOLDE GM CCW erp 1a elelolaseln <lelele)-1> cals eforsiavelsivlsieie (= 0.9 1.32 1.75 2.46 5.66 
Carbon'\dioxide giving Off C.CM). .\0 5. 50.20 ners ce traces. 0.40 | 1.2 2.20 6.00 
At At 
18° C. 82° C. 
In etn! 
24 hours. 24 hours. 
Oxy eeniabsorbed in CleMsac doen soci ye ee oles oe aie neces ainewae. elec at eiemeteten can Beale 2.62 | 5.00 
Carbon GiOxiIde Piven OFF ANIC CM seer siete aelalae > alola/>lehato/o/shpio via/o’0\ cla injeteratacelohe oiaie otetels tare aise 3.21 | 5.82 
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Our results are as follows:— 


Temperature at which sample was maintained=371,° C. 


TABLE VIII. 


(Sample A.) 


Amount of milk confined—=1040 e. em. 
Amount of air space over milk—520 c. cm. 
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After 16 hours. After 40 hours. After 88 hours. 
| a SEAS pet E Es 
Amount of gas ana- 
EY ZOO etsy sisiseieisloeineisieerd 29.8 c.cm. 26.4 c.cm. 48.5 c.cm. 
Amount Amount Amount 
Sega | eReeE™ | “or eas | Pee CON ae gag) (re 
obtained by oe obtained i eet obtained b ae 
in ¢.cm. : z in c.cm. y ; in ¢c.cm. y : 
Carbon dioxide........ 1.8 6.04 | 3.6 13.63 10.1 20.83 
ORG POM aioe sjaicinie.cielefoie/e o/s 4.6 15.47 | 1.0 3.79 | 0.0 0.0 
Residual gas.......... 22.0 78.49 21.8 82.58 38.4 19.17 
| | 
(Sample B.) 
Amount of milk confined=985 e¢. cm. 
Amount of air space over milk—=747 c. em. 
Temperature at which sample was maintained=371,° C. 
After 16 hours. After 45 hours. After 112 hours. 
Amount of gas ana- 
UNZA Ol Badogianougonatd 37.2 c.cm. | 35.6 ¢.cem, 38.68 c.cm. 
pea OuEE Per cent, Asnowas Per cent. Amount Per cent. 
of gas ations of gas Anos of gas A Gans 
obtained b 2s obtained ies et obtained i ee 
in c.cm. y ; in c.cm. : 4 in c.cm. y : 
| 
Carbon dioxide....... eg 3.84 7.6 21.35 | 17.4 55.08 
Oey ON ants clei ieteciniels 5.4 17.31 | 1.2 3.37 0.0 0.0 
Residual gas.......... 24.6 78.85 | 26.8 75.28 21.2 44.92 
| 
(Sample C.) 
Amount of milk confined—=905 ec. em. 
Amount of air space over milk—=750 ec. em. 
Temperature at which sample was maintained—=21° C. 
After 18} hours. After 42} hours. | After 91 hours. 
Amount of gas ana- 

UHAGE hntoaraisinvrvrereioraree 33.0 ¢.cm. 32.6 ¢.cm. 32.8 ¢.cm. 
Sah Per cent. ae ae Per cent. | cate Per cent. 
obtained ne rg obtained at gay, | obtained Te Sy 

in ¢.cm. or. in c.cm. y ve Ldn .er. avo 
Carbon dioxide........ 5 1.51 1.4 4.29 6.4 19.51 
AV OTUY cistciw cls eves icisis ss 6.6 20.0 5.6 17.18 2 6 
Residual gas........... 25.9 78.49 25.6 78.53 26.2 79.89 
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(Sample D.) 


Amount of milk confined=805 c. cm. 
Amount of air space over milk—=770 ec. em. 
Temperature at which sample was maintained—=10° C. 


| After 22 hours. After 47 hours. After 118 hours. 
ea eve elt dL 
Amount of gas ana- 
WZ folatajatevolelelnvola'asale ine | 30.2 ¢.cem. 24.4 ¢.cm, 9.4¢.cm. 
Amount Amount Amount 
at gas | Per cet ) Uiaagan, | Peneeutel| agua rae 
obtained re oa obtained b oe obtained b Le 
in c.cm. ¥ Or. in ¢.em. yOs: in ¢c.cm. MVORe 
Carbon dioxide....... A -66 2 8 2. 2.13 
Oa 72) Ne odean aa seater 3 || 20.5 5.0 20.49 1.6 17.0 
Residual gas.......... 23.8 | 78.8 | 19.2 78.71 7.6 80.86 
(Sample E#.) 
Amount of milk confined—=835 ¢c. em. 
Amount of hydrogen over the milk—=915 ec. em. 
Temperature at which sample was maintained—=37%,° C. 
After 19 hours. After 393 hours. After 114 hours. 
Amount of gas ana- 
INARO| 5 sianbacooooddAr 32.0 ¢.cm., 33.6 ¢.cm. 37.2 ¢.em 
+ 
Amount | | Amount Amount 
cfiees «| Prorat | Wateaa) cj) mos cents | ae peel ones 
obtained | b oat obtained b eee obtained b ao 
in c.cm. y i in c.cm, y S in c.cm. y 4 
Carbon dioxide....... .6 | 1.38 2.4 6.55 25.2 67.71 
Oxy OTs eslaatchtre sane cieielet 0.0) 0.0 0.0 0.0 0.0 0.0 
Residual gas.......... 31.4 | 98.12 31-2 93.45 12. 32.29 
(Sample F.) 

Amount of milk confined=1240 ec. em. 

Amount of hydrogen over milk—=475 c. em. 

Temperature at which sample was maintained—=21° C. 

After 21 hours. After 42} hours. After 94 hours. 
Amount of gas ana- 

MYO Oey aioe nis Stare era's oli 29.4 ¢.cm. 33.2 ¢.cm. 42.0 c.cm. 
oe Per cent. amgunt Per cent. Amount Per cent. 
of gas of oasis) | 02 £88 ofgas | of gas tice 
obtained b er obtained b en | obtained b an 
in ¢.cm. y ; in c.cm. y ee Sika ene ets y r 

| 
Carbon dioxide....... 32 -69 5 1.5 | 2.8 6.66 
(0) 9.722) Tn oto tag OARE RO .2 -69 5 1.5 0.0 0.0 
Residual Magi)... 29.0 98.62 32.2 97.00 39.2 93.34 
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These tables confirm the work with specifie micro-organisms and demonstrate that 
there is no uniformity in the results obtained on studying the interchange of gases 
due to the fermentations induced by bacteria. Usually oxygen entirely disappears and 
carbon dioxide increases in amount, still it is found that traces of oxygen remain in 
some cases of air confinement over milk even after many hours. Unless there is 
inducted fermentation, there can be no elimination of carbon dioxide and decrease of 
oxygen. Further, after milk reaches an age where bacterial growth is abundant there 
can be no correct study of the gas-content of milk. 

Thérner and Blyth have further demonstrated that as fermentation sets in the 
carbon dioxide increases and oxygen may totally disappear. 

It is apparent therefore that micro-organisms enter intimately into the production 
of carbon dioxide and the absorption of oxygen after fermentation begins. This may 
be checked by the use of antiseptics in milk. 


XI. ACTION OF ANTISEPTICS UPON THE INTERCHANGE OF GASES BETWEEN MILK 
AND AIR CONFINED OVER IT. 


Attempts were made employing chloroform, ether, formaldehyde, but without success 
because of their interference with the gas analyses. 

Mercurie chloride and salicylic acid were also used but they were not satisfactory. 

Lysol gave us the most trustworthy results. 


TABLE IX. 


ACTION OF LYSOL UPON GASEOUS INTERCHANGE IN MILK, 


Sample. A. B. Cc. 1D | E. ¥, 
| ‘ eaieue tes 
Time before analysis........-- | 90 hours. | 13 days. 20 days. 28 days. 29 days. 90 hours. 
Per cent. of lysol used....... 14 2 4. it | 2. | Control. 
| 
Temperature of sample...... | 374 Room. Room. Room. Room. 373 
Amount of gas analyzed..... 30.6 c.em. | 17.4¢.em. | 28.6 ¢.cm. | 31.6 c.em. | 45.4 ¢.cm. | 37.0 c.cm. 
lo a |ag a2 |ag |@  |2e a, | 00 gy 2 | 5 n 
B° | Gs |G" | Bs |G" | Se |G" | Ss |B" | Bs |a* | oe 
oy, | Se Sy | SB Se | SE fey | SE Sy | SE loz | SE 
jea 2S |¥q so l#g | #0 les eS ¥s so leg | st 
‘S=4 Aen Aen Sigcls| AS \sae \e54)/ a5 
Paa| So |Ba8| So |2a8| So |288| Se |B88| Su |288) Sp 
Sa2| So /8S4a9] So /Sa8] So 19569] (eo |Sa9| So |Sae| So 
|GOS| be |BO0| ba |BOO| pe B’'os| 5& |B’od| Ra |BOS| Be 
< ES a Oe || aa ee ba: Coe eben 
Carbon dioxide..............6. | <4) 1-31] 22) was) uel .7) 0) 0} 0 |) 0 Ps oo) onan 
Oxyromr cn. tees cceetc dence | 4.6] 15.03] 3.0| 17.44| 5.0| 17-51] 4.0] 12.66] 5.6] 12.33) 0 | oO 
| | | | 
RGRIC UA AS ot cel ciece'oe ere oso 25.6] 83.66) 14.2] 81.41) 23.4) 82.42) 27.6] 87.34] 39.8) 87.67) 20.8) 77.03 
| : | \~ — 
Amount of milk confined....; 1,000 ¢.em.| 250 c.cm. 500 c.cm. | 500 c.cm. 250 c.cm. 1,000 ¢.cm. 
} | | 
Amount of air space over | | 
| | | 
COR Uhm SOROna gc candor Hane ' 720 e.cem. | 310 c.cm. | 605 c.cm. | 625 c.em. | 265 c.cm. | 725 ¢.cm. 


From this we gather that some oxygen has been absorbed as is indicated by the 
lower percentage. It may be, however, that the carbon dioxide, had any been evolved, 
was absorbed by the alkalinity of the lysol. This element of error may be overcome 
by the use of trikresol, a neutral substance, which yielded these results:— 


36 
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Five hundred c. em. of fresh milk was placed in a liter flask to which was added 
one per cent of trikresol. The flask was then mercury sealed and placed away for 
twenty-five days. An analysis made of the gases confined over the milk resulted as 
follows: 


Total amount of gas analyzed............. 19.6\'c. (cm. 

CanbonedGioxide ean Wecincr eget ks -aett Unie) teicte se O} (cxerms,, 30 percent: 
OSG fi PIA Va SA WAIN Sula tr DOmh bata daa ben ae 3:6.(C. CM. LS.d0 0). 
FREE TAT NERA 5 pm ate fale fo mele te «fas JeueFenshepstciete = 1D. Cc: emt.” SS LaGe: Wc 


Here again the oxygen is gradually diminishing but no carbon dioxide appears to 
take its place as is the case with fermentation. “The reason given for the failure of 
carbon dioxide to appear in the case of lysol will not hold with the neutral trikresol. 

Milk to which lysol or trikresol has been added cannot be regarded as normal milk, 
yet from this work there is indicated an absorption of oxygen; carbon dioxide is not 
found present, but should normal conditions be maintained there is a possibility of its 
appearance. Furthermore what carbon dioxide exists in the milk as gas could with 
difficulty be detected by an analysis of the confined air over the milk. 


XII. THE ACTION OF 100 PER CENT OF CARBON DIOXIDE UPON THE DEVELOP- 
MENT OF BACTERIA. 


From the results of the foregoing work with the gas-content of milk we are now 
led to a study of the influence of carbon dioxide upon micro-organisms, for it is a 
general and an indefinite belief that aération has a direct bearing upon the bacterial 
life usually present in milk. Inasmuch as there is a high percentage of carbon dioxide 
in milk, it is probable that its presence might have some effect upon the development 
and increase of the bacteria found and thus change the course of possible milk fermenta- 
tions. That carbon dioxide does exert an influence has been shown by Delbriick and 
Foth (16), Hansen (17), Ortloff (18). The gist of the conclusions reached by the 
experimental labors of these men, although not wholly in unison, is found in the 
restraining effect which carbon dioxide has upon the multiplying power of the yeast 
cell and upon its fermenting energy; also in its stimulating action upon the individual 
fermenting capacity of the yeast cell apparently in its search for an oxygen supply. For 
outward manifestations, there would appear only a restraint in fermentation develop- 
ment. To arrive at a comprehensive understanding of the situation in its most direct 
relation, carbon dioxide under varying conditions was employed to definitely ascertain 
its influence upon micro-organisms. In the first trial carbon dioxide in its free state 
was used to determine its direct bearing upon micro-organisms in plate cultures. 

To accomplish this, two sets of plates as nearly identical as possible were made of 
the same micro-organisms; one set to be kept in the air and the other to be confined in 
Novy’s anaérobie plating apparatus into which carbon dioxide was passed until the 
percentage reached one hundred. These plates were allowed to develop 48 hours or 
until they were thought to be fully developed, when the plates from the anaérobic 
apparatus were removed and both sets counted at the same time and closely compared. 
In all of this work pains-taking care was exercised to observe the most careful technique 
in securing exact conditions in every respect for the two sets of plate cultures studied— 
a single batch of media, the same diluted fresh bouillon culture, the same loop for 
measurement, the same environment during development excepting the factor, carbon 
dioxide,—all were brought under the closest scrutiny. The carbon dioxide used was 
generated from sodium carbonate and sulphuric acid. The results of these studies are 
tabulated below :— 


(16.) Wochenschrift fiir Brauerei, 1887, p. 37. 
(17.) Cent. f. Bakt. Bd. I, 1887. 
(18.) Cent. f. Bakt. Bd. Vl, S. 676, (21, 753. 
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. TABLE X. 


Plates developed in | Plates developed in 
Fo COs. air as check. 
No. of micro-organism. — — 
Growth. aaloilten: Grows | dives. 
MUS aD leeaecoeeNctalafosotninia/cint or scare g siSTnisre aber lh] fveraishers a etaversreia\ete(s) a wasnt x ercorarey evar iretevave amt ote aval tere haber” aban er eievatall ehayal erates etoters ease da 
PRA alstatat feral wleieies slocekntetel iste aYaiajeteinioraia\eaivis‘pisieit sfc, clave) cid aysi'n sie ciataeisreysyers ttee 4,400 | * v. g 4,571 
Bee ay stale sr)storciatcrate eleinint-lsraletel shelsie/e/Cistateln qieraldlatw ais elavele/eis nisioid cieinrels/a)s TNS VY illstalelaleteiersleine’s Vv. ¢ 1,399 
SEA snieefatslofel ais) a]vle)=!atele,s\a)she'sisleis\niaie/e els \n\re/atellaicreyelataleisin eiele faVe/a/p)eleis's Dae 7,549 | Vv. | 7,441 
12.3 ecko Od ORs BEdUERO SSO ACBADOUODE ORS C0 SROOSURALT ARM CEBORS oF Ths Sigel ef wel ctete wi e/wereis = Viel 2 1,727 
12 be Sone S085 OF NEOE EDO COD SOCES COOH ACOH UL CO UAr Oia Coe I aROae Or Dn & 525 | Vv. g 636 
AMP BCtePstatetaiees\ sya} sYor aja) s'storaPaiatela’ al eVa/acate/tiePereneyavctots oksveieveravela sterner cyeist sists [De Be. |eceeeeeeeees Were 119 
HAR 315 500 SHO OTCN DUO SMSO SHO tu DOCEn Ss obnontonenarcdg-sauer Via tse Tl ehcieigadoer Vv. g. 381 
ASW Tobete Pata lotoi sis) sto fat a\aliatol sve ee chase ai siaiatelats aie/eta(sielaiejeielte aly eYaitfateteis ta) sheve UT ae Gnacnbeanng Vielen 560 
LU Shits A RS DRE Cobb cont Odec oleic b Do OMA AR AMEE aaa Sane onde city es 3,650 | Vv. g 3,720 
Me eele Cabs, sie eel s/ehe sus a) shots erate! «\ajajstaveyel doa bee nfs) eiel srejatevays slam vol Walalek tepshst alle} a vansd ts erteacetailfere hese vet ¢ aysl| lala clelete ee a)arerehl amet revel ere patente 
DESI sctebstafatetatere sha cheval lalalaynto tte taraleieisvevel etgta) ciersy states sit seerelsfaveisine tefeveta.e(si0ia ey suee Milseehoodagaod v. 1,256 
Vo Lesereseratelevststeiaisie sictereran lucite: le;ee tenresleyeris sisidalseaenae Beisel se |v. g 3,434 | Vv. 2 10,303 
{ets la se ee ia ie aa ac area ge bak hae ated APRN OI aD ac 
epehenier diate ive ete Yorofera slopes anets io civiny shah obs, Si sel elevate alapate w als/anslaa cralaik teistehane) syays NON va /taN game eiltsievapeateicinecates jrtcteeeteeee lene see en es 
ui edasore abe O50 505 SUDO Ta GOD DOSS COCO OT ACHES COOSOD 5 cd R aul hn SS hea en bed Oot eEaetonaE |igigie ce g's ohegitelsbevateusretemesaeatate 


* vy. g.— Vigorous normal growth of colonies, 
jr. g—Retarded growth of colonies. 
in. g.—No growth of colonies. 


From the above table it will be readily noticed that 100 per cent of carbon dioxide 
has not only a marked retarding influence, but in some instances an inhibitory action 
where the germs have not grown at all. The retarding action was noticeable in the 
slow development of the colonies in the plates subjected to carbon dioxide, when in air 
duplicate colonies developed very rapidly. This restraining action is manifest in five 
out of eleven. The inhibitory action was determined by allowing the plates to develop 
in air after removal from the carbon dioxide atmosphere. This inhibitory action 
existed in six out of eleven. Total inhibition existed in Nos. 123, 125, 127. To what 
extent the amount of carbon dioxide may exercise any influence is of considerable 
interest, since we find a great variation in the carbon dioxide in milk as it under- 
goes the various operations of the dairy; consequently we have carried the work a 
little farther to ascertain the effect as the percentage is reduced. \ 


XIII. DESCRIPTION OF MICRO-ORGANISMS. 


The laboratory numbers used to represent the micro-organisms may be elucidated by 
reference to a table giving some identifying marks, although in the case of those 
bacteria obtained from milk directly, no attempt has been made to work out their 
life histories. They are in every case micro-organisms which have been found more 
or less constantly in the college dairy, have been used frequently in our laboratory 
work because of their frequency in the college dairy milk and are therefore repre- 
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sentative of the class of “milk bacteria.” A brief descriptive sentence is attached to 
each micro-organism to indicate in particular its action upon milk. 

Our purpose in selecting a representative group of this nature for close study, was 
to gain not only information regarding the individual response of these germs to the 
studies undertaken, but also the results ensemble. An attempt was made to take 
ordinary market milk for these studies, but this after several trials was given up, 
because it gave no analytical significance in this application. 


TABLE XI. 


No. of micro-organism. Description. 

Me ododoaded coanaduatiarotie Orange pigment producing bacillus capable of peptonizing milk rapidly, 
after first curdling the milk. 

SDM tows vel ajate ie ei aicis afecaieters telefon (ever Sours milk rapidly, curdling it and after standing for a long period 
slightly peptonizes it. It is a short bacillus. Gas is produced in 
abundance. 

ADP alotnte?ofu ele eleieiclehn ef leis a)e/s fainter 916)= A short bacillus. No gas is produced. Gives rise to solid curdand large 
amount of acid, but does not cause peptonization of the milk. 

IPAS 3 ase bbobcodaoosonbend IdOKods | Similar to No.120. In some respects it differs but in general belongs to 

| same type. 

OR onigaobuiddaeaadad ahaeroraaion A long bacillus which peptonizes milk very rapidly. Curd formed 
before peptonization. : 

10H So babags wobdaciondodbedbode Gassy cheese germ described in Bulletin 183. 

UBS: 6 ap dolood sootise Socdaabnodbe ne | A long bacillus peptonizing milk very rapidly but different from 123 jn 
many respects. 

2G crore retelel< alm fora sie nivialeys\esslaye'sse\s A coccoid bacillus producing no apparent change in milk, 

IPA hnwonoatbndoocboees Stobh door A medium sized bacillus which dissolves casein rapidly without produe- 
ing any distinct curd. 

Irena nod SopducbanSscbapesdsoUsOe Of same type as numbers 120 and 122 but differing in details. 

LPO eam eyesetatecorere: ister cts coferehs eis atelers | Hay bacillus—yery weak. Stock culture. ; 

Mes) roregefeisi oy aehelslelesteteyetevels' © chsisteleteto) | Potato bacillus. Stock culture. 

Le hodaddaopoaogentinnaaenacoor | Colon bacillus. Stock culture. 4 

SPAS Sow Aaoand Qo5t005b Op dO OGOne Eberth bacillus. Stock culture. 

MN sorieretelasye va etait siatelote setts) sisjmieteleseletoys Ropy cream bacillus as described in bulletin 140 of this station, 

MBA elas fate dis io, le cele foyclbsa data ave Staite | Hueppe’s bacillus acidi latici. Stock culture. 
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XIV. THE ACTION OF 96.5 PER CENT OF CARBON DIOXIDE UPON THE DEVELOP- 


MENT OF BACTERIA. 


Table XII represents culture plates made in exactly the same way and allowed to 


develop under identically the same conditions as in Table X, with 
carbon dioxide in the aérating apparatus was reduced to 96.5 per 


TABLE XII. 


this exception, the 
cent. 


| Plates developed in 


Plates developed in 
96.5% COs. air as check. 
No. of micro-organism. - 
| Growth. dolonien! | Growth. colonia 
Tye) 

ePaper tel ialafalfa'atsrere|ataleiecein{aiela otasawroldtax ais, aia /alese)sieiafeiaysie'aiele ais\evelaia(r\a\s's:| TVS 51) OL Wletsiere viet stale 1Wie) ie 3,480 
Me leeeretaid sie nicvaiasislers sicfe\tiofernie iv eiefnelaid dialsialojelatesaielslafpiaigiets eielmuisie tT. £. 2,040 | Vv. g. 2,000 
BU re ieyasel tre acai oisiaisis Grots|e'e/e)a)avainje%s) ciel a|cjate(a’a alalarsiu'eie/a\a|s\e(ulataincalelaie\yisie,« Wane oS on ulbee ase gan Vv. £- 1,280 
22, all Se OR AC RAE A Bae Bn NU | BC r. g. 2,640 | v. g. 2,060 
iE CRORE IRR Si Net EME TA UNO at ce PU Shee Wate oe Os iesioneeans Vv. g: 1,920 
LOA the te estan cineca tiene tele cog sols Eeieses ures eigen denet etree. 1,650 | v. g. 1,900 
DDErcwelceisisinr ses stesa.a)cvela(orsvcia elt slalaleinis\dieiohfeaieicela\eiein'eiv'a.clsisjoisie vieleiejeseleip | SPAR DOaObOCU noteneAcona jopiarersOoue! Gob doebrcccc 
IAS Rb Go bd odo eopOnOCE DO0 UOC OOD ODT COBCODONUOUaC EDD HORnIGe TUS Mar | lsievete(el ote misisiers V 260 
DDG oeaseraloje s sinta.e.o\sia\nis c nie's\e «\o\ej0\einlolelaie'eie)s\e 0)¢\0 v:0:«/e o)ele vje.sivicieinie «salle DiGi fevevevaceeiee v.¢g 270 
SUD eae tetatatasoiatarsin) ive, atatateta\ojavera’ eral a)ea’aia/e)elviateisje/ale)e\e\< sis/eisin\aieisie)sie/siejele be ge 3,000 | Vv 2,800 
DD ree raleteoserstet stetecer esa arcana) aie staraselareselaieie walele s:/Se'ersvajsleysiaterersVaie'svela ltetale/oiafs\si¥ye 6) s1e\|/«s/<}s shai sty, ee, =)0)|latalailaihselsiat,~'=)llu(erateisiintstetaer 
EBSA ecto alata aint Cista)/afata aralelejainle-ata\o)~yayatarcia/aletalols s/ala)aie\s\s/v.a\x'«/atelalvi={<¥iisYsiv) ai» r. g. 200 | v. g. 660 
iBT Ménndonb ads dsacedansbuc Obdd CeCuEns oneoonneapsdacaccdccobeoce r. g. 1,200 | v. g. 1,870 
US Mopeagdac cososcmabddpp dead gonoead ena ooponLproopcggnHOOUnC- Ms Ge laine csceeacels Vv. g: 3,600 
Meh cae etatotatetevatatare sieve eat -/aa/- el ara\ o} s)s\ahalh) dtaieia(a) 0 ofaia}ajatnve!efele/elejelvisfateresele(els Te Be wc eeeneceese | V. g- 2,060 
TBA soo ov cis cieecincncng ere cnicecic ces aveciessies vaieecrsenscsiecenicesie Ni Fo | sreveccccacas V. £- 4,400 


Again the retardation and inhibition of the growth of micro-organisms appear to 


be about the same as in Table X. No development occurred in 119, 


121, 123, 126, 127, 


132, 133, 134 or eight out of sixteen and 119, 123, 125, 127, 133 were wholly inhibited 
or even destroyed for they did not develop after exposure to air for 48 hours. The 
restraining influence therefore was exerted in every instance, extending to total inhibition 


or destruction in the cases cited. 
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XV. THE ACTION OF 62.9 PER CENT OF CARBON DIOXIDE UPON THE DEVELOP- 
MENT OF BACTERIA. 


Carrying this investigation still further we find in Table XIII the conditions identical 
with the previous tables but the carbon dioxide has been reduced to 62.97 per cent. 


TABLE XIII. 


Plates developed in | Plates developed in 
62.97% COv. air as check. 
No. of micro-organism. : 
crowtn. | e208, | crowtn. | NOP 
InGL Ash odveddonoonboaopAasAgodasonop¢eDeD woouunsonbrdapecoucal ilo tol Pe Nongapnadoosc Wa Ge 5,434 
BNE Nah. Catan ee ios Le Aen DR MB Ee eek en a r. g 3,408 | v. g. 3,280 
TOT ays Sn eae RP EEO NPAs GY a eS Ae ir. g 2,968 | v. g. | 4,346 
7B ron DABS SOC NOMAD AR Go TECH OO MGR 2 5c AUS Ae MA nF IA rere eRe lanes 6,360 | Vv. g. | 6,140 
VEE s SCR ORIN, SEDI Gah aa Bre ACen Ge ae Re (Ate) ls. | saeleapereeeies v.¢g | 3,230 
TOA a teed aa UR es 5 ea Seen MS Cais SERRE het LE NCC Ns Tr. g- 2,380 | v. g. 2,475 
TOTAAL NC CL RUMY SR Janta Se ac te RR tay, UM A: li indahantisde cleat gate socal es ae ahane aa kaa eae 
LD Gera atosetelotarctererate/olafaleta\etaic cis’ oiv/elajz\stere\e evolsvvhete eis(ehe fe/e/ezate’ ols |eleLatele) slaisa 1TH pea aellooooonmodyoe Ve gs 960 
iPfinene Coda doce reo apeDod Sod guOOOsor sc Angnovooduarradsoeper n Blairs vs Vv. g. 1,720 
EO A Eb Ge Mn a mee Sa SION eS ME 8 r. g | 3,284} vg 3,432 
WD) eae a dobasiage a nOOdd sb RODD O ting 2s DUO COOHOOo MAP Ueda robUUllosdocan sons plliadadsosgaqoloassboqoan0 pons anooor sce 
TBM Latoasot Sonos OOO SOUORUAeOD UNO DOBoMROGOOoe Coauarcoacenccad 5 fa 200 | v. g. 953 
TE Hot oa aAL eA MOOREA COE ON Richer 2h Crs tach rp RS ee ees | 1,716 | v. g. 2,108 
UbVisecoodasadnapdeosacsoses0der son bedod handouddoctotaokoguedon ve fe [afetnicterssetetetntels Vv. g. | 7.000 
Lid tacieietetaialeleeseialel chet oevaterouslloiovatereiseleiereieteype aie letakayelntels tate steisveloisfelet iets n. g ee a ee Vv. g. 4,865 
iB sosomdaabo ooeuoNoanuds Laapocoddgus aubasoorasachoudanaants TUS e [ese Re celeiin Went 2,520 


Under the influence of 62.97 per cent of carbon dioxide we begin to find that upon 
some of the micro-organisms, as in the case of 121, the influence of carbon dioxide is 
not so marked as in the previous tables; and when, as in the case of Table XIV, the 
carbon dioxide has been reduced to 32.9 per cent, the restraining influence is but slight 
with most of the micro-organisms studied. 
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XVI. THE ACTION OF 32.9 PER CENT OF CARBON DIOXIDE UPON THE DEVELOP- 
MENT OF BACTERIA. 


TABLE XIV. 
Plates developed in | Plates developed in 
32.9% COv. | air as check, 
No. of micro-organism. ————————— — ~ 
Growth. | diontes. | Gtwth. | cotonies. 
LRG tere sea rao, cn TaN NID taeda obspeYeeiaySaloid a eja'agiein dicicine n. g eaten aia vy. g 5,200 
EDA Pare way ssare lo circ ens ela¥d (cielalernraiel eters) oialahsialelaisiele/e efs}eiel=rats}a;eislelsiste7s e)kisiels ole Ve Se 2,880 | v. g. 3,020 
ez A lorerecielatereyefevcin/ais sl viele, aislujetsloleyereialaiaisielsielevsVoiajeitie}nyo/e's!elejs\ elu, a/oie(a\din/ale Va @e 402 | Vv. g. 510 
Deer terteteisrelatsrarcselaisle(</cafininin aie slofais Sleiefoicivipinie wieleleisl«vie/e|elaveleieisietsjaie.a\« Vv. g. 1,540 | v 1,960 
TSUN OO eno Me ARAN Ae RR UEP RI ra Ar EA nT So UE r. g. 2,060 | v. g 4,240 
BSR oer ery Mecaseen actu teutamarenasmye ates v. g. | 900 | v. g. 1,000 
(ER aT OPI LEAR Ae ci gone vases de [Ne aN Sa RRC e i WN PES EIS SS os cael 
Peay ence rn a averet aici et th staia, Svan) avareye aYelele Hisiede tie: eh aieue Maid sieve lsleiaslsicjeierastcels n. g. estas cecaicce siete Vee 3,100 
We icteneletstola secmiacis vin cnrerelalsiotaiatert <ielpfelsla(erele isis ais ola’e]sisis]ayeis\sta's/ela(elsiajele 1S Pet | dqoeeencneSe Vv. g. 00 
Se RRL Ren DENG AER ECR aE RAR Btit ACRE EE OO CaL cine mand Vv | 412 | v 502 
ee eis ATA E stored Sale ictolotate,cie le atereraie rate ieratatond sretssevajesetovellleisve sraictoverate stel|fe ole’oysibualatd ofatel listoiars.eloteotetript= | Reteiole@eecerante 
ET aa rca Ie DRACO Re REN En CPE TOC EEETIOSES Chit eae r. g. | 1,420 | v | 480 
RENE rN Ease dt SN. ANS re hs EI cat de aS Vv. g. | 1,800 | 1,720 
EU ey irs ptaters alates pynteleiaie atcloaiitese(e) vise) ara <’eie’e\ lei of-Velminiasale]a)s)eln(efels info! elpiniale n. g. [ete eee cece es Vee | 1,800 
Pbeh ret erole efecehsior miei cfal~ stetpisinysl=:aielp «1 e/elelo!efe' sie @jelejeleioieloveie|a)o\ba\alsle/a a\eintele n. g. i yerks eel V aces | 1,520 
Li eno Gegeppoge 60007 dob doduiduein COOUOD UODSCR BOC MOrROCe sug Tr 2 | 560 | Vv. g- | 980 


y. g. of CO2 column is not so fully developed as vy. g. in air and might be considered more correctly a 
good growth. 


In most cases there is a vigorous growth which is noted in the table, yet this vigorous 
growth is not so far advanced as that in the air plates. The action of carbon dioxide 
is slight as compared with the preceding tables. While four out of fifteen have failed 
to develop, still six of the previously retarded have developed vigorously. Nos. 123 
and 130 which have been so susceptible to the action of free carbon dioxide now present 
colonies of slow development only. The conclusion therefore to be drawn from this 
table is the amount of carbon dioxide used approximates the border line between carbon 
dioxide as it exists in an active form and where it begins to manifest little influence 
upon the development of bacteria. 

It is noteworthy that the percentages of carbon dioxide which just inhibits stands so 
near to the percentages of carbon dioxide obtained from milk after the aérating 
methods have been employed as described in the foregoing pages. We are led to 
believe that some relationship exists between the carbon dioxide content of milk and the 
rate of fermentations evolved through the agency of bacteria. This conclusion will be 
more strongly enforced in the tables which follow. 
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XVII. THE ACTION OF CARBON DIOXIDE UPON BACTERIA WHEN CULTIVATED 


IN MILK. 


To simulate the carbon dioxide content of milk, it became necessary to employ 
sterilized milk tubes into which were inoculated the various micro-organisms under 
consideration and to subject one set of these tubes to the action of carbon dioxide 
conditions. For this purpose we inoculated with identical amounts of the various 
germs two sets of milk tubes, one set remained exposed to the air, the other set was 
placed in Novy’s anaérobie bottle into which was passed 77.7 per cent of carbon 
dioxide. This was allowed to stand twenty hours when plates were made from the 
aérobie set and at the same time from the anaérobie set. Care was taken to use the 
same measure for each germ under study. In the same way the second series was 
executed, but instead of using 77.7 per cent of carbon dioxide, 60.02 per cent was used. 
The result of this work will be found in the table below:— 


TABLE XV. 


ACTION OF CARBON DIOXIDE UPON BACTERIA WHEN CULTIVATED IN MILK. 


I. | Il. 
No. of colonies in one measure | No. of colonies in one measure 
from from 
Tube milk cul- | Tube milk cul- | Tube milk cul- | Tube milk cul- 
No. of micro-organism. tures grown in | tures grown in | tures grown in | tures grown in 
77.7% COs. air as check. 60.02% COs. air as check. 

MIRO) ePeraretaletstelesekele nel olefalelocclo'e/=t={el elelalainieielehes= 256 10868 6460 34660 
AAD eine aretptatersieisiatnsiciesiote’s/s/elsjole olainetals tote 64484 2920320 28620 71550 
Alb noA ana soaagodddancoedoCddodaduddde 34320 25430 30719 | 24708 
NPP WW oesane a JODO OMRIS TODO ODe 114400 572000 25758 57240 
Cee ai alaicle, eld] siassvefeinisis\oberars wlolslnisie/ale,e's 10863 71500 968 7200 
ZA erefelstoteieia(alsletria'siois[s)v slalris(einleisieielsiei=)=[0\el~ 68640 143100 19461 33580 
MDE ereyalerate ie teteceusrs Perales (ete iepassloletelptoielovans aeteracs 6840 22880 620 20460 
AD orelataialenstoretevaleletiie ala stalatateretetaielele/stetetate 1716 34320 193 | 3444 
UP Sanacohipacdeck n Oy SemCQ nO Do ae abode 6 9152 TOZOGGi/| Mecopiscisteteratereeciaters [Si Sa 
hs ORLA eas Te 172600 257400 18889 | 21088 
Ow atel Valetotstelar ota etsie (alesis ais \alale\atolatetevarevers\ ate 25 TGOOT Ys cysts vesss a) ts ge ar oval sbeaveraythatpcovauavete ete tstere 
LS nas aca poe uNdO sono Aet pe Bonds Fon) avastuebdGocpnsee |lacndeddcavsagared 1621 2671 
Mico lie tetrarsis stotatter= a talera a toxets in otsierciciats eraleieleier= 21736 286000 17588 17935 
UB De macs yaledl <tdebis benyarciacre et awieye oletste 2432 21736 200 5600 
ELicbessreseverslets a leraters ale ints evacaretaralal etetaletsiaestoets 2860 6292 4160 35300 
LAP oeiete cain teiteishe eieintsisiele/cictelaeiaiaielel siete 5720 64074 580 8160 


action of carbon dioxide upon plate cultures. 


Sterilized milk from which the carbon dioxide has been expelled may be inoculated 
with micro-organisms, and if exposed to the action of an atmosphere of carbon dioxide 
shows some retardation in the development of these micro-organisms. 
the action of the carbon dioxide upon milk cultures corresponds very closely to the 


Furthermore, 


There appears to be the same retarding 


and, in some cases, inhibiting influences at work as had been so noticeable in the 


pr 


eceding tables. 
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XVIII. ACTION OF CARBON DIOXIDE UPON BACTERIA WHEN CULTIVATED IN 
BOUILLON. 


The results given in the following table were obtained by taking bouillon tubes and 
inoculating two sets; one set was placed in the air as check and the other was placed in 
88.5 per cent carbon dioxide. The methods of measurement employed were identical 
with those in the previous milk culture experiment. 


TABLE XVI. 


ACTION OF CARBON DIOXIDE UPON BACTERIA WHEN GROWN IN BOUILLON. 


No. of micro-organism. Tubes grown in 88.5% COs. | Tubes in airas check. 
PUES Ad lela oneal etal ain alla ?a’/s/eo/w'=iiniezo(satel elvis’ vioietsjeVele)sis welnisle'a) ain zoos} NO SLOWtD.....--cesececees Dense growth. 
Pom pieretetat diye s)ctk's\</«\\e-a urs ol efe\=/n ole\nsieleie alefals\eiale's(s vivinisiejn\elaie(es *Retarded development...| Dense growth. 
121... tb Sieisieteleet civics =/nidix(elw siee/msjaiets eee NOP PTO WED ois cicienicie atari inten Slight development. 
Me eteeisisianeisvelsielsinia\e\s/«[n\s\=\s a/a\ele/a/ain(ajeie\elninysiele’viatn'o(e)u\a'ei8\sis\aisja'e:e Retarded deyelopment....| Dense growth. 
MeaDoacierla. nin idw a/cic ain iaiuiels einlainiaw'oleecisie\fibveisie'» en'h'p\sinle's via .siaisin e's INOy LOWEN: oe ec ss connate ae Dense growth. 
eA ctaraininicloleys7eitaiarv atet= erates etal clalarelaleie/e)s\olelus wfaisielnis\eveielas einen divie's Retarded deyelopment....| Dense growth. 
Lee loc opc1C DGHSDOD DUS 400] OU GURCRCROOOCEE DOOD TaTOGe INO TOWED a <cisie's ac nie. c'asie es Dense growth. 
DQG «ce iaie wie inininlale n\n nluin.n’s vleeicjeiou'n cieieie.eipis eves’ aie\n oslo cieisisivsieie'e No growth........+---.++0- Dense growth. 
BT ov cc's cle visio cieienieicin civ oicjs 0 ols twie/sie vislals asieievivininie vise vels'ecies NO growth. .....-essceseees Dense growth. 
A ances orsteta Mark tate taterata stclalevaavete falpielavelere)stesetsiaiesa’e.sieterctaxete tela -- | Retarded development...) Dense growth. 
Ma Ne a Netter ior ao/ slay tals afaiec'e /atoiell is elsie sieiajnieis)s/e s/s, cTepeisiaieisisie sels NO STOWE... 00000 cece Dense growth. 
BM) wep iaisie wieiareic «(aint \elais isleieie/«'a,b{0\s:51s\ cele! e(aiaie's's e\sisie\e ei(aleseleie siei= Slight deyelopment...... Dense growth. 
erie ceReia stat siete’ s ata\sidio\s a'e:nysia’elsioidio/eie/aiololeielsies aj sive winivle| ais’ s\efe'e\ Retarded development....| Dense growth. 
1G UCAS ce Dea COCR SOC BUDOE DU CICORUOCOCOUE COR AUROOMO Corr Slight development....... Dense growth. 
POG petersleraipnralarsinie cles eis ctnio.a eislnis!p cin|e dis s/uisl sins) s\elelals ateleidiclale'din\ois No growth........-..2+++- Dense growth. 
Resa mentalste crelsierira s/c tine ala \stale sfuraia olalat wisn slcis aw, sie}naieie, ei diejn'wiri e/a) rie Slight development....... Dense growth. 


* Retarded development. Slightly less cloudy than air tubes. 
;7 Slight development. Growth only perceptible. 


Table XVI clearly demonstrates also that the density of development of the two 
sets of bouillon tubes varies, and that in some cases there is no development so far as 
cloudiness is any indication, while in other cases there has only been a retarding action. 
The results in this table agree with those obtained in plate and milk cultures. (Tables 
X, XII, XIII, XIV, XV.) 


XIX. HOW AN ATMOSPHERE OF CARBON DIOXIDE INFLUENCES THE CHARACTER 
OF THE FERMENTATION OF MILK, 


To pursue a study of this subject we have felt it necessary to use the so called Hesse 
flasks. These flasks were filled with milk which after sterilizing were inoculated. The 
air in the flasks above the milk was expelled by passing carbon dioxide until complete 
substitution had been made. Since as shown in the previous tables the action of 
carbon dioxide is marked by its retarding or inhibiting the growth of bacteria it is 
not necessary to consider it further but rather to study the peculiar influence which 
the gas exerts upon the character of the fermentation of milk caused by specific 
bacteria. 


37 
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TABLE XVII. 


HOW AN ATMOSPHERE OF CARBON DIOXIDE INFLUENCES MILK FERMENTATIONS. 


*No. of micro-organism. 119. 120. 
Sithpiiae bie: | eens ocadoag soUOSDpdcoDCOO Basc Complete peptonization with yellow | Soft curd. 
pigment. 
OF hnibtemb MOCO Mpa caneetboos costa snudecdaar Curdled and no pigment, perhaps | No change apparent. 


avery slight peptonization. 


No. of micro-organism. 121. 122. 123. | 125. 
(Chislpiiney tile hs ponopoqenoncouoGdoS Solid curd. Solid curd. Peptonized Peptonized 
completely. | completely. 
oUt MES C Os onnsopaonsadasa50q Solid curd. No apparent | Curdled only. Curdled only. 
change. | 
No. of micro-organism. 126. | 128. 129. 130. 
(CHU Pe ITS SaGaodnbosu soho cObe | No apparent | Curdled. Peptonized Peptonized 
| change. completely. completely. 
Ou GUN AN COS. crea sire oaincivicle, os crce's | No apparent | Curdled. Curdled. No apparent 
change. | | change. 
el ei ee * | 
No. of micro-organism. 131. 132. 133. | 134. 
WulGNTen Malls oc)sesrtelet- sss ace sein Solid curd. No apparent | No change. Solid curd. 
change. | 
Gulturen ni C Oggi ecsisjees <(/1cleesi- No change No apparent No change. | No change. 
perceptible. change. | 


*These cultures were one month old before recording results. 


The general conclusion to be reached from a study of this table is the checking or 
total inhibition of the fermentation. In germ 119, a pigment micro-organism, the 
pigment has entirely failed to develop. In other cases the air check has given rise 
to a slight curd, whereas in the carbon dioxide flask there was no apparent change in 
the milk. The peptonizing germs which are capable of completely peptonizing milk 
when exposed to air, in the carbon dioxide flask, apparently stopped with the curdling 
of milk and only very slight if any peptonization. It follows therefore, that carbon 
dioxide may influence the character of the fermentation even when allowed to continue 
for one month. ‘These differences begin to appear within twenty-four hours after 
inoculation and persist throughout. Yet where complete peptonization occurs in the 
air cultures and only curdling in the carbon dioxide cultures, it must be understood 
that the curdling is also an intermediate stage in the fermentation of the air cultures. 
At this point I desire to call the reader’s attention to the comparison of Table (No. 
XXIV) which indicates the retarding influences or inhibiting influences of unaérated 
milk upon bacteria. These will be found in later discussions. 
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XX. ACTION OF HYDROGEN UPON THE DEVELOPMENT OF SPECIFIC MICRO- 
ORGANISMS. 


It is pertinent to place against the previous work, the action of hydrogen upon the 
micro-organisms which have been studied thus far. The purpose of this is, not only 
to check the previous work but to indicate whether the results obtained thus far are 
entirely due to carbon dioxide present, or to what may be regarded as the anaérobic 
conditions. To speak of these conditions without defining exactly their nature must, 
of course, leave us somewhat in darkness, but this must always remain so until more 
is known concerning anaérobic life. It is a common practice to use hydrogen in securing 
anaérobie conditions; for this reason, a comparison of hydrogen with carbon dioxide 
may be of interest. The methods were the same as in the previous work. Table XVIII 
tabulates the results. 


TABLE XVIII. 


ACTION OF HYDROGEN UPON THE DEVELOPMENT OF SPECIFIC MICRO-ORGANISMS. 


Plates developed in | Plates developed in 
hydrogen. air as check. 
No. of micro-organism. ~ = ——— + -—— 
Growth. enloniest Growth: | Sclomian 
| 
SS = SS | 
BR eae rietatc tol aeseat ao (e fore cota ciate ore ie eter evaveyetalaveratels icy aceccie i lelaiare eins Se era UE UM ASA RA SB ND 1) Wal She | 1,200 
TUT), GSS pRBpeeeBe tne tek de EOEAnGB DAES Be ceno er tan amaerare is Fos | 1,500 | v. g. 1,540 
2g Oe Oa ot: Reem, Aree m v. g. 4,592 | v. g. 5,166 
TUDES BH a Oren Gd GOO DOR TEC OUDSOCOCEDOTOO CRE OOS Soe arc tkt Er: fs 3,200 | Ve Gs 4,480 
feat SU 2 9M reac #8 arts ye Aner Ere AED ce isan ve 1,158 
SU eactarataratet oloiefetata =| atelals clalatets/sheialeic¥e’1e'elcrsiaofn}s\ele'eToielvinre 41s ¥Yols v/s /m1s\ayo/es Tr. £3 | “6,400 | Vv. g 9,600 
UE Bondoc npn ope ndoebouoeor catoeant COCUDDOCOBUCh4OcSCUos J00c n. g. [oe eee seer ees Vv. g. 3,100 
TO Gees co bon dobgeeer. oGtb doo ds5500 Der ppboben Dade OuLTCh aca Deg. | retelatetatatatetatcle |v. g 720 
SRI occ BE Se AI Seth Veda cad aan rg 3,900 | v. g | 4,576 
LOR ree rei tolnitate ptmelere ciate pparaie faci sfernie siete eters mterous/ticlete oleteletse © vise [lsiais sie Sisieqaisierelllete ars swwls ani | ayare e7elGre 8S «77 | ose letmter erat erettae 
SEU taisicl o.ohnsaimeielm elnlosst ene alalelatesYs Slain (oveisreisrerale(olvivia aiaieletiste\steaaie(s aitiela)e Te Sim 1,500 | Vv. g- 4,400 
Bea rece va talate et biela eisiaiaiele cleheialc}s latere sieleisin ete wine letp\atey ei eyalnyg Sie Tota ath chess ehele reg; 1,300 | v. g. 1,580 
187 codaé Sd driBone gdeuacnoMbosapoodurodaucriqocooDSPuL vonmnoc Thy 0 Blaseacsiogas | v.¢g 1,120 
ree tn pyadiete satciels a cite ajernrs ave paaiy.o'de soceiv sinwirevesse welts sivtaseyelels oleracea Dis Ges sl Nema cleinvicncies Vu Se 1,440 
TL neo do hyode Soo nce CogON> slots Setar Oho otcorttiasoosmeac contd Vf | 1,680 | Vu Se 1,740 


From this table there will be found a very close similarity in the results as found 
in the case of carbon dioxide. The differences are so slight that in a general conclusion. 
they may be overlooked. 
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XXI. ACTION OF NITROGEN UPON THE SPECIFIC MICRO-ORGANISMS STUDIED. 


Nitrogen in this case is considered, or the residual gas left after the absorption of 
oxygen from the air by the use of alkaline pyrogallate. Of the plate cultures, one set 
remained in the air as check and the other set was placed in a jar from which the 
oxygen was absorbed. The plates were made by the same methods used heretofore. 
The results are tabulated in Table XIX. 


TABLE XIX. 


Plates developed in | Plates developed in 


nitrogen. (air-oxygen). air as check. 
No. of micro-organism. 
Grown. aceaien: Growth. enioniest 
DAUR a oteis sora v<fesisiscis isteloleccyaseiereiciefouseysiaiete stam eiestomiottiore Pletais eves ee Wiel os 8,320 | v. g. 9,600 
QO cee wnesiniee wivia viein nee viaiv.nl/nlele'e/eleln a's n\einle\pieizic\s e iain/sle/s/ejoie(0\6/™-o\o1= Vv. g. 9,000 | v. g. 8,400 
DL elatgiho)='=\aCelas/alutoluiofo <t6ss)s*elezs!o] <fata’sTolatelafols efetsteys e'e\efaiefayniei='s e/e/sratars|| (=) ielorayo)ofe\eietel(otavelevsteleiatafarerel| tetetatatelaieteiaterell eee eS eeT ere 
MZ Dererete veka lofeinn =taralore cta\cteiaicielaloisiotsmelsienct-ie(elelaveicistarsieseisio staistecsatelelaeiets v. g. 1,850 | v. g. 1,800 
LOSE MI ste laisl at rtat a ciouiw era's ete Sa aigatons va cre ee Slr BESS ne |r. g. 1,625 | v. g. 1,785 
DE a arte say: ¢ stone canes Mameteman gate ICE AC RDU eee oe | Vv. g. 2,200 | v. g. 2,324 
WEG es clets alla stole lo(ois)nlajnininteta/ sintetsioiaialeleltipiaicisisieteieterc revo mtetckecicerseisiersiaye | rg. 256 | V. g. 3,840 
MD fetes oketuernlnYslat=joiels'«,aicle/e| sein sfe\sferete bytes a{els|e/ayelefo!ainrel tala elerofelelalcictaielelelsr= Pres liktomdukcosac Verge 1,508 
BB vate tte pictewat ce Gamnseepmanasis atest ee sees acetate {Deisin siame ste vale wot eee] sels eae eee ee 
LWU5 acevo oat GUC HOU OCA Uno ood opUrinedupnUcnon aon moc acocunuoa ltonoacoanded [sonaadcodand sooecacdascallevagsoasccu- 
1 Bird acd Ono bdod0 SDR OOnaOnOdON DEA AS IObGCGGS ab or Gandoonbose Migueteds ee yc sucee Liquefied.|............ 
ME pMctataatolaftoletejetelolets ct ete(sietecs) sinvsteverereieisiciats eletele oieteisieieisleiciclersia amet ett Vv. g. 2,020 | v. g. 1,785 
SYR saaddoodd soRConD acon Up JES AD OnnGenasaLopadkonn cEaoneS, Asoo} Teves 5,120 | v. g. 5,760 
die olaleteiciuntetale e'e/akelviefole siaie{atnleiaielainters aia aintelelols ieieieeinerareictclemrercare Fete||| eine | 880 | Vv. g. 1,560 
167 Bos de qoadodesango do popadmpaddalobdooZ sande sarees DodoqdDe| Vv. g. innum’ble.| v. g. innum’ble. 


Nitrogen or the residual gas resulting from the absorption of oxygen from the air does 
not appear to have the same detrimental effect upon these micro-organisms as either 
the carbon dioxide or hydrogen. We are led to believe, therefore, that the gases them- 
selves play an important part in the restraining influences exercised when these gases 
are employed and the injurious effects observed may be counted as reaching beyond that 
which may be considered as purely anaérobic conditions. There is a retarding and 
inhibiting influence caused by carbon dioxide and also by hydrogen. In the case of 
milk, it must of course be due to carbon dioxide alone so far as the action of a gas is 
concerned. It is generally considered that hydrogen is not an inert gas when employed 
for the cultivation of anaérobic bacteria (Novy-Cent. f. Bakt. XIV 586). Liborius 
has shown that carbon dioxide likewise is not suitable as an atmosphere for anaérobiosis 
(Cent. f. Bakt. III-768). “Fraenkel in the case of symptomatic anthrax bacillus and 
malignant edema bacillus found carbon dioxide completely checking the growth and 
apparently killing the bacteria (Zeit. f. Hyg. V-323). 

The conclusion reached regarding nitrogen should be regarded as indicative of a 
wide influence exerted by gases in the production of anaérobiosis. While the prime 
essential to anaérobiosis is an absence of oxygen, yet there must usually be associated 
with this absence a substitute gas which necessarily imparts to the germ environment 
favorable or unfavorable factors in the determination of active cell metabolism and 
cell growth. It becomes therefore exceedingly difficult to definitely state the actual 
conditions of anaérobiosis. 

Before arriving at a definite and specific notion of what is involved in the process 
or aération, other factors, other than carbon dioxide have to be considered. One of 
these is the relation of acidity to the growth and increase of micro-organisms. 
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XXII. THE INFLUENCE OF LACTIC ACID AS FOUND IN WHEY OBTAINED FROM 
MILK OF DIFERENT DEGREES OF ACIDITY. 


It is necessary after studying the influence of carbon dioxide upon the growth of 
micro-organisms in milk and ascertaining its probable influence and to what extent 
its influence may be exerted, to consider the action of lactic acid upon germ life as it 
is produced during the fermentation of milk. Moreover no factor which apparently 
has a direct bearing upon the germ-content of milk can be eliminated without a possible 
detriment to the conclusions about to be drawn later, consequently it is evident that 
this item has a very pertinent connection. It is well established that anaérobic 
conditions sometimes alter the acidity of cultures, primarily as the result of the 
functional activity of the cell influenced by the exclusion of oxygen. The important 
bearing of this fact will be brought out more prominently as we continue our studies. 

We have sought to obtain the actual fermentation products without materially 
interfering with the food qualities of the milk. It is well known that as soon as 
the acidity increases slightly, the milk is more likely to curdle during the process of 
sterilization; in other words, heat favors the curdling of milk in the presence of traces 
of acid while the same milk in the cold shows no formation of curd. It is evident that 
in order to secure the fermentation products, the curd must be removed and some other 
nitrogenous substance added to take its place. The milk was allowed to sour for 
variable lengths of time after which it was heated. The curd was now removed and 
one per cent of peptone added. The media was then clarified and the acidity deter- 
mined when they were sterilized in the ordinary manner. The media thus prepared and 
having different acidities were inoculated with the various micro-organisms. In this 
way the influence of the fermentation products could be studied. 

The table below indicates by a (+) plus sign the micro-organisms having grown 
and the (—-) minus sign the micro-organisms haying failed to grow. 


TABLE XX. 


THE INFLUENCE OF LACTIC ACID AS FOUND IN WHEY OBTAINED FROM MILK OF 
DIFFERENT DEGREES OF ACIDITY. 7 


Per cent acidity (estimated as lactic acid) ....... ..... -162 -261 306 -333 | 351 


No. of micro-organism. 
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From the above table it will be interesting to note how some of the germs which 
seemed the least resistant to carbon dioxide are most resistant to the acid. No. 123 is 
a good illustration of this. In some of the other cases there is a correspondingly 
apparent inhibition due to the acid as was previously due to the carbon dioxide. Con- 
sequently some attention must be given to the direct bearing of the acidity upon the 
growth of micro-organisms in milk; accordingly a study of carbon dioxide in its 
action upon the indicator (phenolphthalein) should be made before considering the 
direct bearing the acidity has upon aération, for it is very evident that the acidity 
of milk may be most erroneously estimated if the indicator does not satisfactorily 
respond. The action of carbon dioxide upon phenolphthalein is well known. 


XXHI. HOW CARBON DIOXIDE MAY INCREASE THE ACIDITY OF MILK TO 
PHENOLPHTHALEIN. 


Two Hesse flasks containing milk were sterilized, one was allowed to remain in con- 
tact with the air and the other had passed into it carbon dioxide to complete substitu- 
tion. The following brief statement gives the results: 

Flask of milk sterilized and exposed to air gave in acidity 16° (.144 per cent). 

Same milk sterilized in Hesse flask and carbon dioxide substituted for air gave 
37° (.3833 per cent) acidity. 

Both flasks were allowed to stand 48 hours before testing acidity, using phenol- 
phthalein as indicator in both cases. 

This study is purposely made as explanatory to what follows. Phenolphthalein is 
the most satisfactory indicator for measuring the acidity, yet the influence of carbon 
dioxide and of acid phosphates upon it should be constantly regarded in the considera- 
tion of this work, otherwise misinterpretations may follow. In the case above there has 
been practically an increase of over .1 per cent acidity, yet further work indicates 
that there is a greater difference in the amount of acidity produced in carbon dioxide 
cultures as compared with that produced in air cultures than can be accounted for by 
the influence of carbon dioxide upon the indicator. 


XXIV. HOW CARBON DIOXIDE MAY INCREASE THE ACIDITY OF MILK CULTURES 
OF SPECIFIC MICRO-ORGANISMS. 


Bearing in mind that carbon dioxide and acid phosphates may in and of themselves 
increase the acidity from .2 per cent to .3 per cent, yet the table which is appended 
indicates in many instances an advanced increase beyond this limit; in other words, 
the acidity is greater than that which can be accounted for by carbon dioxide alone, the 
acid phosphate being equal in both instances. However, care should be taken to allow 
in each case, at least .2 per cent for the possible increase due to carbon dioxide present 
in cultures. Perhaps other indicators might be found which would avoid the trouble 
experienced by the use of phenolphthalein, still cochineal, methyl orange, rosolic acid, 
and litmus were tried and the results were even more unsatisfactory. The table below 
in several instances will give such an increase in the acidity, that to account for it by 
the presence of carbon dioxide would apparently be fallacious. We have not been 
able to increase the acidity of milk .5 per cent simply by saturation with carbon dioxide 
as was done in the Hesse flasks in which the acidity was increased .189 per cent. 


XXI. 


HOW CARBON DIOXIDE MAY INCREASE THE ACIDITY OF MILK CULTURES OF 
SPECIFIC MICRO-ORGANISMS. 


No. of micro-organism. 119. 120. pew Pipes 123. 124. 125. 126. 
i irl | Le be 
Acidity of nit culturesn: din. ern cone | eis fs S72)| TOM SODON IEEE | .118 137 
Acidity of COs cultures...........-..... | 36 68 1.06 | .622 AIPM RAS Sere ers) 0) -436 

No. of micro-organism. 127. 128. 129. 130. 131 132. | 133. 134 

— — — - | — —|- 

CIGIGY OF Ail CUETO: vai eciels eines cecal eee eines 641 173 .094 | .580 | Neut. -036 -670 
Acidity of COs culture.................. I sivieiweeee 659 +432 -486 |. 731 -522 - 367 720 
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The only conclusion that can be drawn from germs 120, 122, 123, 125, 126, 129, 130, 
132 and 133 is that the acidity produced must be in part due to the conditions under 
which they were grown. I find this further proved by the use of hydrogen in place of 
carbon dioxide, although the results differ. 


XXV. HOW HYDROGEN MAY ALTER THE ACIDITY OF MILK CULTURES OF SPECIFIC 
MICRO-ORGANISMS. 


Here again we find that the acidity varies when the micro-organisms in question 
are grown under hydrogen but not exactly in the same way as carbon dioxide. The 
methods employed were identical with those used in studying the influences of carbon 
dioxide. The following table will indicate the influence of hydrogen :— 


TABLE XXII. 


HYDROGEN ANAEROBIC CONDITIONS AS COMPARED WITH AEROBIC CONDITIONS 
REGARDING THE ACIDITY PRODUCED. 


No. of micro-organism. 119. 120. 121. 122. | 123. 124. 125. 126. 
FACIGIGVION AIT CUITUTES!<<cicssi cc's eoicinc -098 618 | .472 -522 .284 | .796 .288 -576 
Acidity of hydrogen cultures.. ........ 085 -63 461 .561 292 -418 .299 - 706 

No. of micro-organism. TOR Je aa MidBOeN Weds. || aes <|eseae Maeda ee 

| 
Acidity of air cultures.................. - 742 112 220 - 680 212 ZUGG) | lneve ciesiste -162 
Acidity of hydrogen cultures........... -518 | .209 -310 - 641 217 Gnd destin -162 
! 


XXVI. IS IT THE CARBON DIOXIDE WHICH CAUSES A CONSTANT RISE OF ACIDITY 
IN CONFINED MILK IN CONTRA-DISTINCTION TO MILK EXPOSED TO THE AIR? 


In this test, tubes were completely filled with milk, plugged so as to exclude all air, 
and the stoppered ends were placed in mercury. The milk used was from a sample 
obtained immediately after milking. The tubes and stoppers were sterile. Some of the 
same sample was placed in a Fernbach flask so as to form a layer 1 em. thick. The 
acidity of the milk was 16° or .144 per cent (estimated as lactic acid). The milk 
remained confined and also exposed for 16 hours. The summary of the work is as 
follows: 

Milk confined for 16 hours gave 16° (.144 per cent) acidity. 

Milk exposed for 16 hours gave 13.5° (.1215 per cent) acidity. (In tin vessel.) 

Confined milk run drop by drop over six foot tin surface gave 14.5° (.1305 per 
cent) acidity, a reduction of 1.5° (.0135 per cent) in the acidity. 

Confined milk brought to a brisk boil gave 14.5° (.1305 per cent) acidity, a 
reduction of 1.5° (.0135 per cent) in the acidity. 

Here we have an indication that carbon dioxide accounts for at least 1.5° acidity, 
consequently a study of the acidity in confined milk without the influence of any gas 
has been undertaken. 


XXVII. INFLUENCE OF CONFINEMENT OF MILK UPON ACIDITY. 


The milk samples of these tests, the results of which are given in tabulated form, 
were, in each case, carried out in exactly the same manner as in the preceding experi- 
ment; that is, the milk confined and also that exposed to the air came from the same lot 
which was procured immediately after milking. Im no instance was air allowed to 
remain in the tubes. If we go back and recall the gas-content of milk as found to 
exist immediately after milking the percentage of carbon dioxide would be about 
sixty. If carbon dioxide in the free state is the determining factor then there should 
exist corresponding results in acidity, likewise in the number of germs involved in the 
fermentation. 
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TABLE XXIII. 


INFLUENCE OF CONFINEMENT OF MILK UPON THE ACIDITY. 


(Numbers represent percentages calculated as lactic acid.) 


TEST I. 
} 
Exposed | Exposed 
. Confined. over glass.| over tin. 
PACE BOT ERTUN RTO OY are tate aie sleepeverets erefetehaiecsiereratelotaldisyetele tetera aise yeti wie leavers acstuenren -1125 1125 .1125 
BGR EHD UESS 5 cs bo echt eras 2s RO EN eae ae 1125 072 | 054 
{ 
Wei tarsSO NOUTS Sones cccanes den oe eae ee A ere Meee .1305 072 | .054 
Attter do bors. css ol ic .o. ak dsc Srnec ee ee RR neta waaaee 1395 035 | 045 
LSE DIE SYP N bya pp ona onodd HBO ISH UCU NOUS ODS OS ACISOSOUIII05 055 Gonsne -162 0675 | -195 
| 
TEST II. 
1 Exposed | Exposed 
Confined. |. ver elass.| over tin. 
JA Weyr TN PERE 6 oleqanas doaadanooun on dad soabanboodonedsucuadaapapasdsoc -1215 -1215 «1215 
JUHU ound Ego sada sodonncodncacin aon dUon ocotdancdostrond¢acoucgago00S -126 -09 -09 
VASREOT. 2A NOULTB® Sisi0.c.c.as0.02ia sere ole osarele eleva auwitisis nls eyereve Soa ip aleisiely ove fe niataemmeios selects -135 -09 -09 
EAE GET AO MLO EDD Sere tate le ioc ocx Couiaroratacaiovorencustetoiatevels atatiey heistateterste arene atusleioratarezereress teisters -144 117 -1385 
PREGET AS TOUTS 8 x is'ssatan lvis ia cisistelewwle love aveiaigrceieiele ccoletaa ctulele wearer ierstel's exererateleta -144 .126 225 
PACE TOTS O45 OWEN «aie we ie ts ore iccs Sv Sree ores tre Ae lalahe Ne orc laate olovetaie he eeeevere wtetclomctere .144 -198 «315 
PASTEL CE, (69) IROUINS oickelalece are cisiets sa ore ce (elnieieaeloietele:s, sve egos vatartacers octrale srateraisinve Wewate treks -198 . 2295 .342 
BAT GOT s SS OUT \« ofeo:e lew invais c[asaia a lasernieieialeyorwrage fore e obobore eyeyerelare verouwls lalere eisrelelciolecnie’s -1755 .378 -486 
AT EEL OG NOUES a aiared sroi0 is <a wie dos OMe aK aro aie NSTC WIAA oe ofa) Bras rale eal a infiore ole leiatele ers -1755 -423 .513 
TEST III. 
5 Exposed Exposed 
| Confined. | over glass. | over tin. 
Jit aired Paar oneeicongonesucdace le qccouoonoansddanaccoqouerdaa{t -135 -135 -135 
PR BCC TOUTA iin a aisiava(e \srelorcveecere atalers aetefelopted tanec 2 tassisloigiekoneale everarraeicte -162 -162 -144 
AAPECE SID OUTS: oi cis ov. sios0 ne sis ein eis ele winrerale roneiereneictacdelelainjetvints ob iaietere - 1625 -144 -135 
ALCOR AS NOULBT co's cle =:cciergaaisinicmeisteteix cree elattetatelte lateral aie ore aio sieve eierocsiaes =a tpt -144 -144 
PAE LOVE SiO WTB 1a 1 a sree sara 0 iets ie etter isis: ctavorereatelehardsy eintelticeeyeareisiasteleiaiels 180 180 -405 
PAF EOE! 2G MONS o\ o's 0:0.5sets sata ace he troraleve wants aieitienetmaleleve(e nim veleroi eine niesereiererehe -495 -4365 -531 
ALCON /S4 OUTS icles ct cals cose toe eas iveleatelaetare Nae secieeselssicciene clas | - 7875 ~ .666 -693 


These tables are fairly representative of the results obtained after a great many 
tests. Usually the milk confined does not fall in acidity from the time when it is put 
up to the time when it begins to increase in acidity. Occasionally it will fall slightly. 
In the case of exposed milk in Fernbach flasks of glass there is a falling off in acidity 
for a time, then there follows a rapid increase until the milk completes its full 
fermentation. It is interesting also to note that in the case of a tin vessel made in the 
form of the Fernbach flask the falling off in acidity is much more noticeable; and 
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usually after the acidity begins to increase, this increase is much more rapid than in 
the case of the glass Fernbach flask. These tables also show that usually the milk 
exposed to the air under the conditions given sours more rapidly than when confined ; 
oceasionally, but seldom, as in Test III, the reverse is the case. I have inserted this 
test as one that is somewhat rare. Tests I and II represent the usual results obtained. 
In connection with the acidity of milk, several problems present themselves which cast 
some light upon its gas-content. Unaérated milk containing 60 per cent carbon dioxide 
does not act the same as milk which has had 60 per cent carbon dioxide maintained 
over its surface and with which it was mixed. We find that milk after milking has 
about 60 per cent carbon dioxide which we estimate as free carbon dioxide and this 
will give a low estimate of acidity when phenolphthalein is used as an indicator, in 
fact the acidity is regarded as normal, but as soon as the free carbon dioxide is passed 
into the milk or the same percentage maintained over it immediately the acidity 
ascends rapidly. This condition may be explained by the solubility of carbon dioxide. 
Normal milk cannot be considered saturated with this gas. By passing carbon dioxide 
into the milk the acidity to phenolphthalein rises from 13° (.117 per cent) acid to 19° 
(.171 per cent) in ten minutes, to 28° (.252 per cent) in thirty minutes, to 38° (.342 
per cent) in seventy minutes. This does not correspond in any manner to confined 
milk other than the fact that confined milk does not fall in acidity until fermenta- 
tion sets in. 


XXVIII. DO UNAERATED CONDITIONS OF MILK TEND TO HOLD BACTERIA IN CHECK? 


In these tests, three of which are recorded as representative, I have endeavored to 
study the germ content in milk subjected to exactly the same conditions as we found 
in the previous study of acidity. The same sample of milk was used in each instance 
and great care exercised in securing exact dilutions and measures. In each count 
several plates were made from each sample and the average taken. 


TABLE XXTV. 
DO UNABRATED CONDITIONS OF MILK TEND TO HOLD BACTERIA IN CHECK? 


TEST I. 

Exposed Exposed 

Confined. | over giass. | over tin. 
JNrarere: Tey NYE Aono gamiddaognaadD sadade cop osto™ Joonbboridasdes 8,400 8,400 3,400 
PREC OT EO IMNOUTS Se erae Tae Ree Oe EIT ion iced eat te ners Beeler 31,950 336,300 14,096,400 
PAL COTS GO! LOUIE so orsteleteleiatel rasta aeistenreais alate cievelelote)  aietepaistntoes Siete ainteteretaicta = 756,000 84,292,500 125,650,500 

Curdled. 
PAE COL AG OUTS See eta e Te eae or pele rep LS ae ae 1,096,000 | 215,205,000 | 250,739,000 
Curdled. 
INE OruSTOMOULS rate aleaieh cae aoa eee Adee Cac aeeS 1,747,500,000 |8,142,500,000 |10,037,500,000 
TEST IT. 

‘anf Exposed Exposed 

Confined. | over glass. | over tin. . 
\ 
PAVE GE BetpNd PIGEEN Ee phat ate, ate/scoiayc(ace afew oie'v cia ainicleerararaiiel easels yiafefosteiafasisiain nyse 6,620 6,620 | 6,620 
JO 2.7: UN ae ne ae OP | 31,850 | 46,750 | 331,400 
PEL OTS AITO TS se cteenee e nici eieinsieie ola cioteieta deleetiaeisisiorticietue serie «ce | 35,950 62,250 | 798,150 
| 
FAP LOE AU OULA Ere i Se cece ceo sash ace eeh ae cao ae 360,000 | 53,282,000 , 914,895,000 
| Curdled. 
NEE STSAS NOUES cere Meee eG dC ae Tate cee Mea aa Me Clot eee 773,000 | 109,999,000 | 1,069,205,000 
Curdled. 

Peter GL Hours ster ee a ee ee ead 160,000,000 | 877,500,000 | 3,722,500,000 
PRECOD GO MOUTS sss deus ahincek encase (ivieteite ren wan ¢ ty eenne asian revels 155,000,000 |2,570,000,000 | 1,702,500,000 
NALD TB S50 ER OOULT SS Oe, « sa/ern'sys1s oie rele cinlandlc OIA Si strtiele’s «(eb sais eter ulaish une n eral et ate 112,500,000 |1,760,000,000 | 1,650,000,000 
PASIRGEMOO IN OUTS a c:scaicib ersiavetchace Siva. cie oi ha cleeitioteesicis feist AU clafere Hiayereiavel ets 75,000,000 |1,517,500,000 | 1,227,500,000 
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TEST III. 

Exposed Exposed 

Confined. | over glass. | over tin. 
PAE UST ILP ED EAN) Dein aicie;e Tula oivieinisiere alaidloiviole’ « vlaatcretaia\ers tate ste eels 8 ers ie(p eran 1,280 1,280 1,280 
PAGEOTIA NOUTS oc:00 sine visinerreiciisoins ea eee nase Gis cae eaversir sereie sit ote 4,650 5,120 9,400 
PAELETS MOUTS canes back olhaeminicde asus settee. dws qeceten eee sieees 76,950 557,950 1,236,750 
AEE TIS NOULRsicic:e rates cinin. 15 .e'ewialaieioissocinteenc aeyee pee niaceeiete stem 2,779,300 15,582,000 21,036,500 
AGEL BOUTS ane ae ear os a tee samo dees TOR ee CROCE REE eee 41,105,750 | 66,301,750 90,782,560 

curdled. 
PAPCON ZOVNOUTE secre vie) aicteo-ecciriere sieisieteanicin inielsiaanieca meee eieepriscetebte 333,939,000 | 454,522,000 724,632,000 

curdled. 


In the above tables it will be very apparent that the confined conditions of milk tend 
to reduce the number of bacteria. Milk exposed to air far exceeds the number of germs 
in unexposed milk. Compare too the milk exposed over glass and the milk exposed 
over tin and the tin receptacle seems to favor the development of bacteria. This cor- 
responds very closely to the previous tables in which a study of the production of 
acidity has been made. Why tin under these conditions favors the development of 
bacteria over the development of bacteria in a glass receptacle, unless the tin combines 
with carbon dioxide and also reduces the amount of lactic acid, is difficult to explain 
inasmuch as there appears to be some germicidal action instigated by bringing media 
in contact with metals. One factor, however, remains. In the case of tin we have a 
dark vessel and in the case of glass the entrance of light rays, although in a semi-dark 
room, may account for the reduced numbers in the glass vessel below those in the tin 
vessel. This hardly seems credible, however. The explanation will probably be found 
in the affinity of the tin surface for carbon dioxide and lactic acid. 

An attempt was further made to ascertain whether by growing the plates, made from 
the milk in confinement, in hydrogen would increase the number of colonies developing. 
Several tests thus made only served in reducing the number of colonies instead of increas- 
ing them. We can understand this decrease to be due to the action of hydrogen. 


XXIX. DOES AERATION [NFLUENCE THE GERMICIDAL ACTION OF MILK? 


This interesting action of milk should not be passed over without showing the 
possible influence aération may have upon it. The impetus given to this work by 
Conn and Hunziker Jed me to attempt to ascertain whether milk unexposed to the 
air would have a greater or less germicidal action than milk exposed to the air. Several 
tests were made, six of which are recorded below giving the results in detail. The milk 
was secured with the apparatus used in study of the gas-content of milk without 
exposure to air. 

TABLE XXV. 
DOES AERATION INFLUENCE THE GERMICIDAL ACTION OF MILK? 


No. of micro-organism. I. II. III. 


| Aérobic. |Anaérobic.| Aérobic. |Anaérobic.| Aérobic. |Anaérobic. 

AEST TINIAN rate roie ie eietaaieloniesielciarershs | 2600 2600 3290 3290 3120 3120 

3 hours after milking............. | 520 680 2580 2080 1700 1440 

6 hours after milking............. 790 730 1660 1430 1560 1310 

9 hours after milking...... he codad| 610 850 1190 1270 1670 1210 
No. of micro-organism. IA Ve | Wie VI. 


Aérobic. Anaérobic.) Aérobic. |Anaérobic.| Aérobic. |Anaérobic. 
| 


ATCT ATO UA Pes. oreo tlaiele eclons elereiats 3090 3090 | 12348 12348 | 11582 11582 
3 hours after milking............. 620 920 | 8801 509 8070 10030 
6 hours after milking............. 240 1090 | 3320 408 4840 9660 


9 hours after milking............. 720 1160 3314 331 4490 4030 
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There is only one conclusion to be drawn from the above tests, although there are 
some results which do not fully accord: there is no difference existing between the 
germicidal action of unexposed milk and milk exposed to the air. Thus as far as 
the germicidal action is concerned we cannot consider that aération favors it. 


XXX. DOES AERATION AS PRACTICED REDUCE THE NUMBER OF BACTERIA WHILE THE 
MILK IS FLOWING OVER THE AERATOR? 


We were not able to employ a common milk aérator for this work but resorted to 
the use of glass, tin and copper sheets which we used for aérating purposes when 
studying the action of aération upon the gas-content. The same inclined surfaces were 
employed and aération was carried out in exactly the same way. The number of germs 
before aération was estimated; the milk was run over the inclined sterile surfaces of 
the materials mentioned and then the number of germs estimated again. In the follow- 
ing table will be found detailed results :— 


TABLE XXVI. 


DOES AERATION AS PRACTICED REDUCE THE NUMBER OF BACTERIA SIMPLY WHILE 
THE MILK IS FLOWING OVER THE AERATOR? 


Date. Jan. 3d. Jan. 4th. 
ESCM UPTD A SUE Ah Cr aroterelors ale etstefarsidleta sols iefeinctersyeie’aleqete alas/e(a/aislayeiatelofoyereieraiaxelelaieYersaisictewns Glass. ~ Glass. 
HURGE MN DIOU IS UNEA CO sie rarsyaloveyerainy ieseleloreleyaisinve wleitieibra\eys. s veselere/aletsferetela)cisisrscejerevaieis/sle-etalle ove 6ft.x1} in. 6 ft. x14 in. 
FEA POA CDTU AI Ly Oke AVY 1 coh, © Leh UE Oct tastes scot osveferela\alelofoyexe-e/ar=ic/ve)vieiaye)<istsayele\eecis evevere eveseiaccrep 1 Lperhour.; 1L per hour. 
NGF OMDACteria ANWO NAS ra be em UE serch ctepepn a: <tatainiciera)elafarer-Yole/eisielv elerevatelelslelslcteleve er» *2860 3630 
NA Ofe AGC CORA Tel OTA CE TNE). (ctejetes «1e)n)o/ay are eloialecis a(eimnile ol) f0ishefe «/ei8)aie)-\ele,sioyereie 2750 710 


*The number of bacteria found in 1c. cm. 


Jan. 7th. Jan. 8th. Jan. 9th. 


Jan, 6th. 


Glass. 
6 ft. x 13 inch. 


1 L per hour. 


Tin, Tin. 


6 ft. x 14 inch. 


1 L per hour. 


6 ft. x 14 inch. 
1 L per hour. 


Copper. 
6 ft. x 13 inch. 


1 L per hour. 


8410 2810 3100 2750 


9590 2600 3310 3800 


If this method of aération can be regarded as one simulating the methods in vogue 
we are forced to conclude that the simple act of aération does not reduce the number of 
micro-organisms in the milk and that if any reduction occurs it must be due to some 
indirect action which aération must have upon the milk. 


XXXI. SUMMARY. 


I. Milk drawn from the udder of a cow contains a high percentage of carbon 
dioxide and a low percentage of oxygen. The gas pumped from milk con- 
tains on an average 81.49}% of carbon dioxide and 2.42% of oxygen. 

II. During the milking process the percentage of carbon dioxide contained in 
the pumped gases from milk dropped to an average of 59.633% and the 
oxygen increased to an average of 13.173%. 
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III. During aération the carbon dioxide of the pumped gases dropped still 
farther to an average of 40.571-6% over glass, 35.832% over tin, 42.328% 
over copper, and to 25.805% through glass wool; the oxygen increased to 
an average of 20.586% over glass, 20.55% over tin, 17.256% over copper and 
through glass wool to 20.805%. 

IV. Air confined over sterilized milk indicates no interchange of gases. 

VY. Most micro-organisms in milk generate carbon dioxide and absorb oxygen. 

VI. Milk fresh from the cow and confined in a flask consumes the oxygen 
and liberates carbon dioxide upon fermentation. 

VII. When antiseptics are used in fresh milk, oxygen is very slowly absorbed 
and no appreciable quantities of carbon dioxide are given off. 

VIII. Free carbon dioxide in amounts of 100%, 96.5%, and 62.9% have a marked 
restraining action on bacteria and in some cases an inhibitive action. 

IX. A percentage of 32.9% of carbon dioxide stands on a border line where 
the action of this gas gradually disappears. 

X. When free carbon dioxide is made to act upon sterilized and inoculated 
milk the restraining influence is also very noticeable. 

XI. When bacteria are grown in bouillon under the influence of carbon dioxide, 
this restraining action is very prominent. 

XII. Free carbon dioxide has a direct influence upon the character and rate of 

. milk fermentations induced by specific micro-organisms. 

XIII. Carbon dioxide in its free condition corresponds very closely in its action 
upon bacteria with carbon dioxide as it exists in milk, and it constitutes 
about the same percentage of the pumped gases. 

XIV. Hydrogen has practically the same action on bacteria as carbon dioxide. 

XY. The nitrogen or residual gas resulting from the absorption of oxygen from 
air by means of alkaline pyrogallate is not so detrimental to the develop- 
ment of bacteria as free carbon dioxide or hydrogen. 

XVI. Lactic acid has a varying influence upon the development of different 
micro-organisms. 

XVII. The acidity of milk is influenced by the aérobic and anaérobic conditions 
under which micro-organisms are cultivated. ; 

XVIII. Confined milk does not show a decrease in acidity after milking. 

XIX. Milk exposed freely to the air decreases in acidity for a few hours after 
milking then the acidity rises rapidly. 

XX. Carbon dioxide is one factor which keeps up the acidity of confined milk 
with phenolphthalein as an indicator. 

XXI. Bacteria do not thrive so well in unaérated milk without exposure as in 
exposed milk. 

XXII. The germicidal action of milk is not influenced by the aérobic or anaérobic 
conditions. 

XXIII. Theaération of milk does not reduce the number of bacteria directly. 


A review of the summary immediately brings before us striking evidence that under- 
lying aération of milk are to be found indisputable data fundamentally important 
which may lead us to definite conclusions. In the determination of the gas-content 
of milk, the rapid decrease of carbon dioxide and the increase of oxygen content at 
once demonstrates that there is a considerable change in the gases of milk through 
aération. There is to be no sanitary significance attached to this interchange of 
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gases per se, but the fact that such a striking change is taking place is of sufficient 
weight to assist in the solution of pertinent problems. 

We have not positively shown that these gases which have been subjected to study 
are in loose combination or free but since the carbon dioxide runs down rapidly to a 
certain percentage where its liberation from the milk becomes quite difficult and since 
the percentage of oxygen may be increased above the content of air, there does seem to 
be some evidence favoring the idea that there is a combination rather than the 
existence of the gases in the free condition, yet small amounts of carbon dioxide are 
with difficulty removed from distilled water and when such salts as sodium carbonate, 
sodium hydrogen phosphate et cetera are in solution this difficulty is greatly increased. 
Furthermore, when an attempt is made to simulate the effects of carbon dioxide in 
milk by the use of free carbon dioxide there exists a marked similarity so far as the 
growth of the germs is concerned, but just as soon as we begin to study the acid effects 
upon the indicator we find that the carbon dioxide which we obtain does not act the same 
as the carbon dioxide as we add it in the free state. However, it should be remembered 
that the solubility of carbon dioxide in water is practically 100 per cent while the most 
obtained from milk is not above 10 per cent by volume. It would be unsafe, therefore, 
to draw a positive conclusion from the facts we have regarding the condition of carbon 
dioxide in milk or the condition of oxygen; our knowledge must remain as it is. 
The weight of evidence does not favor an apparently loose combination, because it may 
be accounted for by the solubility of the gas, and thus must at first follow a rapid 
reduction of carbon dioxide in the milk when exposed in an effort to establish an 
equilibrium. 

The increase of oxygen during the milking process also must have considerable 
influence upon our judgment relative to the common methods of handling milk in the 
stable. If carbon dioxide is eliminated so rapidly and oxygen increases, there must 
of course be a rapid interchange of gases going on during the milking process while 
the milk is more or less agitated by the passage of the streams of milk from the teats 
of the cow to the surface of the milk in the pail, and to the impinging of the streams 
against the surface of the milk in the pail causing a churning effect. Now if this 
interchange takes place as is indicated by the analyses over and over again, it follows 
that if any obnoxious gases exist in the stable they must necessarily invade the milk 
as does the oxygen; by this means the milk is rendered unwholesome to a greater 
or less degree by the gases existing in the stable. Should the operations which are 
commonly in vogue at the present time be carried out and the milk disturbed by pouring 
it through a strainer into a milk can or even over an aérator or cooler in the stable 
air it is easy to understand how the gases of the milk and the gases of the air find an 
equilibrium. This of course means that the gases in the milk and the gases of the air 
must substitute each other to a great extent. The practice of milking in filthy stables 
containing filthy odors is therefore reprehensible. 

There may be an elimination of taints which originated by means of physiological 
processes in the cow or emanate from bacterial fermentation processes. It has been an 
old and common belief and is still that animal odors and taints are to a large extent 
removed by aération. This is evidently true. In our experience we have so removed 
the animal odor from the milk that no odors were perceptible even when warmed. 
Knowing that the gas-content of milk and the air gases interchange freely when milk 
is agitated or spread out in a very thin film the explanation of this removal of animal 
odors and taints appeals to our understanding, and very naturally, in the light of 
preceding studies. However, the methods employed for aération must be effective to 
accomplish satisfactory results. 

The interchange of gases going on in a closed can of milk over which is a small air 
space as is usually the case should be looked upon as resulting from fermentation 
processes rather than from physical or chemical interchange of gases. Blyth has 
satisfactorily shown that milk undergoing fermentation soon reaches the point where 
oxygen completely disappears and carbon dioxide is practically the only gas present. 
In connection with antiseptics in fresh milk where all fermentation has been arrested 
it is true the oxygen greatly diminishes in amount, but it requires some time to bring 
about a marked diminution of this gas, consequently the interchange of gases is due 
to a slow oxidation process such as is well known to exist in a great many complex 
organic compounds; what oxygen may be present in the milk itself may be utilized by 
numerous possible bacterial changes. It is apparently true that if milk remains 
quiet that the oxidation which takes place through contact with the oxygen in the 
milk is probably as slow as is known to be the case where oxygen permeates agar or 
gelatine and influences the life zones of the media. We should not expect that where 
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milk is standing quiet that the oxygen diminution would be very noticeable for several 
hours even though fermentation be held in check. The production of carbon dioxide 
in large amounts by bacteria, the absorption of oxygen or the consumption of oxygen 
by bacteria have long been known. 

Carbon dioxide does not exert any effect upon the germicidal action of fresh milk, 
since it is found that the germicidal action of milk confined without exposure to the 
air and that which is exposed to the air are practically the same; that is, the ratio 
of reduction of the number of germs does not differ in the two cases sufficiently to 
warrant us in drawing any other conclusion. 

When the number of bacteria is estimated before and after the aération of milk 
there is no appreciable reduction, consequently, we cannot look upon aération as 
directly influencing the number of bacteria. 

It is true that in confined milk germs do not increase as rapidly as in exposed milk 
but this simply supports the idea that the carbon dioxide or other anaérobiec factors 
exert some influence over the development and increase of bacteria. Without entering 
into a demonstration of whether the confined conditions or anaérobic conditions of 
milk are likely to give rise to obnoxious fermentations we have regarded it more 
feasible to consider only the well established facts already known regarding aérobic 
and anaérobic conditions as suited to the productions of proper fermentations. Under 
aérobie conditions usually harmless fermentations take place; that is, fermentations 
confined to the ternary compounds consisting simply of carbon, hydrogen and oxygen 
occur, and in the destruction of these ternary compounds as is effected through these 
fermentations, oxygen must be present in sufficient quantities to yield the desired 
results. This is not always true, however, but may be regarded as generally true. 
Of milk fermentations, the ordinary lactic acid fermentation, the fermentation sought, 
is accelerated by the presence of oxygen, and if such fermentative processes may be 
facilitated by its action, it follows that harmful fermentations which are capable of 
development may be held in check. Usually where toxic or harmful effects are obtained 
the nitrogen molecule is acted upon and broken down. During this destruction toxic 
substances are formed thus producing the poisonous symptoms when the food is con- 
sumed. If a review is made of the various cases of poisoning from food, the greater 
number will be found to result from anaérobic or partially anaérobic nitrogenous 
decompositions. Brieger has shown that a trace of oxygen is necessary to the pro- 
duction of poisonous ptomains, but where there is a bountiful supply of oxygen no 
toxic ptomains are produced. Now, if it is true that the ternary compounds may be 
decomposed more readily in the presence of oxygen and that by this process the decom- 
position of the proteids may be held in check the value of substituting oxygen for 
carbon dioxide is plain. In the case of milk, lactic acid is depended upon to hold in 
check other fermentations. Repeating, lactic acid fermentation is facilitated by the 
presence of oxygen, consequently an actual supply of oxygen is required to control 
the possible detrimental fermentations. Should the milk be practically free from 
bacteria the need for this control is not so apparently great as where considerable 
filth has entered the milk, making the possible number of harmful fermentations much 
ereater. 


CONCLUSIONS. 

1. Milk undergoes aération when exposed to air from the time it leaves the milk- 
duct of the cow until it is consumed or made into milk-preducts. 

2. This aération is demonstrated by the reduction in the amount of carbon dioxide 
and the increase in the amount of oxygen. : 

3. It has been shown that aérating methods which increase the surface of the milk 
exposed, facilitate aération greatly. 

4. Below a certain per cent the elimination of carbon dioxide becomes very difficult. 

5. By this interchange of gases between air and milk, there is a great opportunity 
offered for the absorption of noxious gases by the milk, unless the interchange takes 
place in absolutely pure air. 

6. Agitation of milk favors the interchange of gases, because of the increased 
surface exposure. 

7. Odors and taints resulting from aromatic foods, physiological processes, and 
disease processes may be greatly reduced permanently. 

8. Odors and taints resulting from bacterial fermentations may be greatly reduced, 
but they will return upon the further development of bacteria. 
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9. The oxidation of milk is a slow process in the presence of antiseptics. 

10. Where the oxygen disappears rapidly and carbon dioxide is formed in a confined 
air space over milk, this change is evidently due to bacterial activities. 

11. Closing milk cans from the air consequently reduces the amount of oxygen 
supply, therefore must change the conditions of germ-life. 

12. Aération does not change the germicidal action of milk. 

13. Aération does not reduce the number of bacteria. 

14. Directly confined milk does not ferment more readily than aérated milk. 

15. Aération does influence the amount of oxygen supply to the bacteria present. 

16. Mere traces of oxygen favors the development of toxic products by bacteria 
(Brieger ). 

17. A plentiful supply of oxygen causes bacteria to produce non-toxic substances 
( Brieger ). 

18. The fermentations of milk are therefore influenced by aération, favoring the 
production of non-toxic substances. 

In closing this article it is a great pleasure to state that I have had the privilege 
of freely consulting Prof. F. G. Novy as this work has progressed. I am also grateful 
to Prof. M. Gomberg for many valuable suggestions, and to Mr. Alfred White for his 
useful hints in gas analysis. 
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ANALYSIS OF COMMERCIAL FERTILIZERS. 
R. C. KEDZIE. 


Bulletin 202—Chemical Department. 


THE LAW. 


The law providing for the inspection of commercial fertilizers and to regulate their 
sale in this State was enacted in 1885. The law has been reprinted in these Bulletins 
several times, but as there are so many new dealers and consumers who want to know 
the exact words of the law, it is again printed for the information of the public. 


[Act No. 26 of the Session Laws of 1885.] 


The People of the State of Michigan enact: 

Section 1. Any person or persons who shall sell or offer for sale in this State any 
commercial fertilizer, the retail price of which exceeds ten dollars per ton, shall affix 
on the outside of every package containing such fertilizer a plainly printed certificate, 
stating the number of net pounds therein; the name or trade mark under which such 
article is sold; the name of the manufacturer; the place of manufacture, and a chemical 
analysis, stating the percentage of nitrogen in an available form; of potash soluble in 
water and of phosphoric acid in available form (soluble or reverted) and the insoluble 
phosphoric acid. 

Sec. 2. Before any commercial fertilizer is sold or offered for sale, the manufacturer, 
importer or party who causes it to be sold or offered for sale within this State, shall 
file with the secretary of the State Board of Agriculture a certified copy of the analysis 
and certificate referred to in section one, and shall also deposit with said secretary a 
sealed glass jar containing not less than two pounds of such fertilizer, with an affidavit 
that it is a fair sample of the article thus to be sold or offered for sale. 

Sec. 3. The manufacturer, importer, or agent for any commercial fertilizer, the 
retail price of which exceeds ten dollars per ton as aforesaid, shall pay annually to the 
secretary of the State Board of Agriculture, on or before the first day of May, a license 
fee of twenty dollars for each and every brand of fertilizer he offers for sale in,this 
State: Provided, That whenever the manufacturer or importer shall have paid this 
license fee his agents shall not be required to do so. 

Sec. 4. Ail such analyses of commercial fertilizers required by this act shall be 
made under the direction of the State Board of Agriculture and paid out of the funds 
arising from the license fees provided for in section three. At least one analysis of 
each fertilizer shall be made annually. 

See. 5. The Secretary of the State Board of Agriculture shall publish in his annual 
report a correct statement of all analyses made and certificates filed in his office 
together with a statement of all moneys received for license fees, and expended for 
analysis. Any surplus from license fees remaining on hand at the close of the fiscal 
year shall be placed to the credit of the experimental fund of said board. 

See. 6. Any person or persons who shall sell or offer for sale any commercial fertilizer 
in this State without first complying with the provisions of sections one, two and three 
of this act, or who shall attach or cause to be attached to any such package or fertilizer 
an analysis stating that it contains a larger percentage of any one or more of the con- 
stituents or ingredients named in section one of this act than it really does contain 
shall, upon conviction thereof, be fined not less than one hundred dollars for the first 
offense, and not less than three hundred dollars for every subsequent offense, and the 
offender shall also be liable for damages sustained by the purchaser of such fertilizer 
on account of such misrepresentation. 

Sec. 7. The State Board of Agriculture by any duly authorized agent is hereby 
authorized to select from any package of commercial fertilizer exposed for sale in this 
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State, a quantity, not exceeding two pounds, for a sample, such sample to be used for 
the purposes of an official analysis and for comparison with the certificate filed with the 
secretary of the State Board of Agriculture and with the certificate affixed to the 
package on sale. 

Sec. 8. All suits for the recovery of fines under the provisions of this act shall be 
brought under the direction of the State Board of Agriculture. 

Approved March 10, 1885. 


OBJECT OF INSPECTION OF COMMERCIAL FERTILIZERS, 


There are several objects to be secured by this law and by publishing the results of 
inspection and chemical analyses. 

1. It gives the manufacturers opportunity to place before the public the names and 
amounts of the materials they claim as making their several fertilizers. 

2. It enables the consumer to compare the amount of fertilizing material as claimed 
with that actually found in the fertilizers offered for sale in the public market. 

3. Where a farmer or fruit grower wants to use a fertilizer of certain composition, 
by consulting the Bulletin he may find the one that approaches nearest his desire. 

4. It gives honorable position and recognition to the honest manufacturer and exposes 
the tricky dealer. It is manifestly in the interest of honest dealers and of consumers of 
every class to sustain a law for the protection of all parties. 

The law does not prescribe any standard for the composition of a commercial fertilizer, 
the manufacturer being free to make his own standard, the law simply requiring that the 
fertilizers offered for sale shall be up to the standard set by the manufacturer. The 
license to sell does not certify to the value of the fertilizer, but simply states that the 
manufacturer or dealer offers for sale a fertilizer for which a certain content of nitrogen, 
potash and phosphoric acid is claimed, and that samples cf such fertilizers have been 
deposited with the secretary of the college with affidavit regarding the composition. 
Analysis is then made of each of these fertilizers, gathered in the open market as far as 
possible, and the results of such analysis published in bulletin. The claimed composition 
and found composition are arranged in parallel lines, so that the real composition can 
be compared at a glance with the composition claimed for it by the manufacturer. In 
this way the buyer can see at once by this bulletin whether the fertilizer is as good as 
the claims made for it. The materials to be determined in such analysis are “nitrogen 
in available form, potash soluble in water, phosphoric acid in available form, and the 
insoluble phosphoric acid.” The chemists of Europe and America have selected these 
same materials as determining the chief value of commercial fertilizers, and in every 
state of our union where the law prescribes chemical analysis of commercial manures 
as one condition of sale, these are the materials to be determined as the basis of value. 

These are not the only materials concerned in raising crops, but they are the only 
materials for which the farmer can afford to pay more than ten dollars a ton. 


LEADING KINDS OF FERTILIZERS. 


The leading kinds of fertilizers may be classified as follows: 

1. Complete Manure, which contains nitrogen in some combination, such as a salt 
of ammonia, nitrate of soda, or organic nitrogen; potash, as muriate or sulphate 
(German Stassfurth salts) or wood ashes; and phosphoric acid as a phosphate of lime. 
It is called a complete manure because it contains all of the three materials most 
essential for plant growth, and most likely to be deficient in a field after long cropping. 

2. Plain Phosphate, which may be in the form of superphosphate, soluble in water or 
solution of citrate of ammonia, these being called available, because they are readily 
taken up by the roots of plants; and ground phosphate rock, an insoluble form. The 
bone phosphate and rock phosphate are changed into superphosphate by the action of 
sulphuric acid, removing a part of the lime, as sulphate. 
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The soluble phosphate is especially beneficial to plants in the early state of their 
growth, giving them a good start. In later stages of growth when the plant by its 
roots can forage for food in the soil, the insoluble phosphate may have nearly as benefi- 
cial an effect. 

Phosphates promote the formation of flower and fruit and secure earlier ripening. 
They may wisely be used on vines and succulent fruits that are liable to be cut by 
early frosts in autumn, securing early crops with better prices and avoiding the loss 
of the entire crop by untimely frosts before the most of the crop had ripened. Fruit 
trees sometimes blossom year after year without producing fruit. This is often caused 
by storms at the period of flowering, but it may be caused by constitutional weakness, 
in consequence of which pollen of vital power is not formed. In such cases the use of 
active phosphates is worthy of trial. 

3. Bone Meal contains phosphate of lime and animal matter rich in nitrogen and 
hence is very valuable for manure where we desire a prolonged influence. It is well 
adapted to grass lands and lawns, and is free from the bad odor often given off by mixed. 
fertilizers. Moist meadows are benefited by a dressing of bone meal. If the bones that 
now adorn the back yard and pasture lot should be ground into a powder and scattered 
on a crop-worn field, the results would surprise some farmers. 

4. Potash Manure. The best and cheapest is that neglected home product—wood 
ashes. These contain an average of five per cent of potash, besides a sensible amount 
of phosphate, and a very large amount of carbonates of lime and magnesia; they are 
an all-round plant manure so far as mineral matter is concerned, supplying each ash 
element. 

Unless the farmer can bring into active form the great store of potash in his soil, 
he will then have to buy the German potash salts, the muriate or sulphate. These 
salts are yearly coming into greater prominence as potash fertilizers, but their sale in 
Michigan in separate form has not been large. 

The influence of potash on plant life is masterful; no plant can grow without it, and 
its influence in developing the carbohydrates, and maturing fruits, is marked and 
apparently controlling. 

5. Nitrogen Compounds. Nitrogen is the bottled wine of the vegetable feast. If the 
term stimulant can be applied to any organization destitute of a nervous system, then 
nitrogen is the stimulant of plant life. In any of its combined forms it gives depth 
of color and exuberance of growth to vegetable life, and when in abundant supply it 
causes the plants to break forth into riotous growth. The great reservoir of nitrogen is 
the air, but the leaves of plants though constantly bathed in nitrogen, cannot -drink 
in a particle. It is only nitrogen in combination that can be appropriated by the plant, 
and this enters the plant by the roots and comes from the soil. A small amount is 
brought to the soil by the rain, washing out the ammonia and nitrates of the air, but the 
amount is not large and entirely inadequate to supply a crop. 

A large amount of active nitrogen in the form of nitrates is yearly formed in every 
well cultivated field, and this is the cheapest way of securing a supply of this costliest 
element of plant growth. The raising of leguminous crops, like the clovers, is the 
next cheapest way of securing a supply. 

Combined nitrogen is purchased in three forms; salts of ammonia, nitrate of soda, 
and organic nitrogen in the form of dried blood, fish scraps, cotton seed meal, ete. 

6. Tankage, is a complex and variable material obtained from the waste residues at 
the slaughter houses, the garbage collected by the scavengers in cities, ete. These 
materials are dried, the grease extracted in tanks and this tankage by itself, or mixed 
with phosphates, potash, etc., is sold as a fertilizer. It is mainly used to give bulk to 
the coneentrated fertilizers made from bone and rock phosphate. 
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SCHEDULE OF COMMERCIAL PRICES. 


The following prices per pound for fertilizing materials may be used in estimating 
the commercial value: 


ING ARPT Ty STU NNE Clio oah Coma aee co oo gtodk RL RTE OC ea $0 13 
INTELO Tene AMMONIA) SALES iy -rapcenal ai euatey eal ekelteMcheeateteie! heteteesonoistate sts 14 
Oreanie nitrogen; in meat, blood, eteisy. sisi @savals i xen vote Hes 14 
Organic nitrogen in fine bone and tankage..................-. 13% 
Organic nitrogen in medium bone and tankage................. 10 
Organic nitrogen in coarse bone and tankage.................. 8 
TEUYo| aioe, Evol) ENN oS oo onda announce br Godse. 4¥/, 
Phosphoric acid, insoluble, in fine bone and tankage............ 4 
Phosphoric acid, insoluble, medium bone and tankage............ 3Y, 
DOPASH WASH MAID AGC ease ama) ln sta) cheval el stiaysr'onsialay'e siisiayoiere Glare vial aeatarsitets 4, 
Potashvas Sstikphatevam dummy OO ASMeS sbi clue setae ete eietaneliets (cls) ete 5 


COMMERCIAL VALUE AND AGRICULTURAL VALUE. 


The commercial value and the agricultural value are not identical. The commercial 
value merely represents the cost of the material to make the fertilizer, if any one 
should attempt to make his own. The agricultural value or the benefit from the use 
of such fertilizer will depend upon a variety of conditions, such as the kind of soil, the 
crop, the season, the tillage, time of application, etc., etc. Let no one suppose that 
the estimate of the commercial value is a guarantee of a corresponding profit by its use 
on the farm. It may serve, however, as a basis of comparison between different brands 
of fertilizers. The reliable test of the value is determined by its use on a given soil 
and crop—worth more than all theoretical discussions and deductions. Yet there are 
certain general considerations which go to show the probable benefit of any fertilizing 
element when used on a certain kind of soil and crop, which will be of some benefit in 
selecting a fertilizer. : 


SELECTING SPECIMENS OF FERTILIZERS FOR ANALYSIS FOR THE BULLETIN. 


The law requires the manufacturer or dealer to deposit a specimen of each fertilizer 
with the secretary of the Board, but such specimens are never used for analysis unless 
it is impossible to obtain specimens from the material exposed for sale in the open 
market. The object is to deal with the same material that the farmer buys for himself. 
In this way any collusion by which a richer fertilizer is analyzed than will be found 
im the fertilizer offered for sale in the open market, is prevented. 

As the fertilizers arrive at somewhat uncertain periods and are distributed over a 
wide extent of territory, the gathering of the specimens requires much travel and time 
in order to cover the whole area of fertilizer consumption. 

The following stations and names of the dealers give some idea of the thoroughness 
with which this work is done. It is not feasible to visit every dealer, but the aim is 
to go over the more important districts for the specimens. 

Some of the parties visited on the fertilizer collection from May 6 to June 15. Names 
of individuals and firms, arranged in alphabetical order with reference to counties. 


Bay County. 
Bay City. 

Mosher Hardware Co. 
Rechlin Hardware Co. 
MeDonald Hardware Co. 
Jennison Hardware Co. 
F. C. Goddene. 
Boutelle Bros. 
Presley and Layer. 
R. C. Bialy. 
Mitchell and Co. 
W.. H. Fay. 
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Berrien County. 
Benton Harbor. 
Stephen and Morton. 
St. Joseph. 
Frank N. McOmber. 
Niles. 
John A. Montague. 
F. Stockweather and Co. 


Branch County. 
Coldwater. 
S. I. Treat and Son. 
Keer Bros. 
A. Conover. 
Reed and Johnson. 
Quincy. 
Michael and Spaulding. 
I. L. Bishop. 
Bowen and Etheridge. 


Calhoun County. 
Battle Creek. 
W. N. Dibble. 
tupert and Morgan. 
W. A. Wattles. 
Vv. C. Wattles. 
Rathbun and Kraft. 
Homer. 
F. E. Strong Bros. 
Snyder and Tillotson. 
Cass County. 
. Cassopolis. 
J. F. Hayden. 
MeNabs Stock Farm. 
Dowagiac. 
Vrooman and Sons. 
Gienesee County. 
Flushing. 
C. Phelps. 
} D. B. French. 
Ottaway and Co. | 
Brent Creek. 
©. E. Halleck. 
G. L. Clapp. 
Flint. 
Pomeroy and Partridge. 
Countryman and MeNiel. 
Smith Carriage and Harness Co. 
Godes and Thorn. 
Algo and Miller. 
Edward Bros. 
Footes and Church. 
S. J. Hall and Co. 
R. Putnam and Co. 
Goodrich. 
George Liscom. 
Philip Hiegel. 
Grand Blane. 
J. D. Banker. 
Grant Cheeney. 
W. C. Dewey. 
Stewart and Son. 
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Hillsdale County. 
Hillsdale. 
S. J. Shank. 
G. N. Smith. 
C, F. Gardiner. 
EK. H. Cunningham. 
Reading. 
S. B. Mallery. 
W. M. Cahow. 
Burlingame and Browning. 
Bartholomew and Cane. 
Huron County. 
Bad Axe. 
J. G. Wright. 
Lamkin Dundas. 
W. H. Carey. 
A. T. McDonald. 
Ubly. 
» John Coppe. 
D. H. Pierce and Sons. 
‘Thomas Richardson. 
Jackson County. 
Jackson. 
Empire Drill Co. 
James Boland. 
S. M. Isbell. 
E. J. Sheap and Co. 
Reed Implement and Seed Co. 
Kalamazoo County. 
Kalamazoo. 
Kalamazoo Beet Sugar Co. 
Ashton, Buekhout and Ashton. 
A. F. Woodham Coal Co. 
Schooleraft. 
Malachi Cox. 
Kent County. 
Grand Rapids. 
Perkins and Hess. 
Jones Seed Co. 
Grand Rapids Glue Co. 
Sparta. 
Sparta Milling Co. 
Lapeer County. 
Almont. 
A. T. Mair. 
H. J. Willet. 
R. E. Lee. 
Hart and Sullivan. 
Imlay City. 
Henry Lengemann. 
J Green. 
C. E. Donneen. 
Lapeer. 
S. T. Gray. 
Lapeer Hardware Co. 
Bennet and Stickney. 
G. W. Crampton. 
Boston and Gass. 
J. A. Porter. 
Lapeer Mercantile Co. 
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Lenawee County. 
Blissfield. 
J. E. Rouget. 
J. H. Miller. 


Deerfield. 
Frank Timmins. 


Macomb County. 
Mt. Clemens. 
Allen Houghten. 


Lenox. 
Farmers Elevator Co. 
Richmond Elevator Co. 
Patterson and Lovejoy. 
John MeMann. 


Armada. 
S. I. Stump. 
L. D. Anderson. 
Utica. 
Henry St. John. 
Louis Stead. 


Waldenburg. 
Emil O. Rose. 


Monroe County. 
Dundee. 
A. B. Hutchins. 
W.S. Wells. 
Frank Miller. 
Maybee. 
Mr. Mack. 


Petersburg. 
Charles Van Fleet. 
C. J. Cilley. 
D. W. Smith. 
KE. W. Sperry. 
A. L. Briggs. 
Monroe. 
Sieb and Baier. 
William Steiner. 
George F. Tinzel. 
G. R. Hurd Sons Co. 
Gekle and Martin. 
J. Wahl. 
Ida. 
Weipert and Cousino. 
John Martin. 
Shaffer Bros. 


Strassburg. 

C. B. Ran. 

Weipert and Meyer. 

Mr. Woelmer. 
Seofield. 

J. L. Wright. 

Muskegon County. 

Muskegon. 

August Schneidt, Jr. 

John Albers. 

L. H. Kanitz. 
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Oakland County. 
Birmingham. 
J. R. Blakslee. 
E. R. Smith & Co. 
W. J. McClellan. 
Chas. Chlaack and Co. 
Wm. Hunt. 
Farmington. 
W. H. Lee. 
J. W. Halton. 
Herman Fuss. 


Pontiac. 
R. T. Knight. 
F. J. Stewart and Co. 
A. A. Convin. 
Milles Bros. 
Royal Oak. 
Jacob Erb. 
J. M. Lawson. 


Rochester. 
H. J. Taylor. 
10, Vela Tesobeds 
P. J. Obrian. 
E. S. Letts. 

Holly. 
McLaughlin Bros. and Co. 
Hudson’s Coal and Wood Yard. 
T. P. Morgan. 
Seber route 

So. Lyons. 
John Challis. 

Ottawa County. 

Grand Haven. 
Speidel and Schwartz. 
James Lock. 

Holland. 
T. Keppler’s Sons. 
John Nies Hardware Co. 


Zeeland. 
Henry De Kruif. 
B. J. Albers. 


Isaac Van Dyke and Co. 


Saginaw County. 
Saginaw. 

C. L. Roeser. 
Stewart Mercantile Co. 
Saginaw Hardware Co. 
J. P. Derby. 
Saginaw Feed Co. 
C. W. Bruske. 
Popp and Wolfe. 
Walz Hardware Co. 
Green Bros. 


St. Clair County. 
Capac. 
H. P. Stoughton. 
Codding and Co. 
H.-C. Seigel. 
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St. Clair County—Continued;: 
Emmett. 
James Cogley and Son. 
Richmond Elevator Co. 
Smith. 
S. J. Cochrane. 
Port Huron. 
C. H. Kimball. 
B. B. Hyde. 
C. B. Waterloo. 
M. D. Baldwin. 
St. Clair. 
Theodore Ruff. 
Geo. Solis. 
E. C. Reeor and Son. 
W. R. Kemp. 


Sanilac County. 

Brown City. 
McNaughton and McCarty. 
Geo. Winsor. 
Shearsmith Hardware Co. 
S. P. Powell. 
Hardorn and Reeves. 
Wm. Brown. 
D. H. Brooks. 

Croswell. 
S. D. Kinsey. 
Smyth and Straffan. 
Chas. MeGannes. 
D. Quail and Son. 
Fred Farley. 
Rice and Allen. 


Shiawassee County. 
Owosso. 
Hartshorn and Son. 
Owosso Hardware Co. 
Brooks and Son. 
Ira G. Curry. 
J. Thompson. 
Tuscola County. 
Caro. 
Myron Darby. 
Kelsey and Co. 
Caro Sugar Co. 
T. W. Van Tine. 
Fair Grove. 
Richard Elevator Co. 
Washtenaw County. 
Chelsea. 
John Walters. 
Arthur Chapman. 
H. Spaulding. 
Nat Jensen. 
N. Glowery. 
Chas. Hashley. 
R. Boynton. 
Joe Myer. 
Geo. Davis. 
Manchester. 
Loner and Hoffer. 
Wurster Bros. and Co. 
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Washtenaw County—Continued : 

Milan. 

W. H. Hack. 

H. L. Stewart. 

Wm. Reeves. 

F. G. Hasley. 
Saline. 

A. Horning. 

Wayne County. 

Detroit. 

T. Feldman and Sons, 902 Gratiot Ave. 
Dearborn. 

J. D. Wallace. 

D. P. Lapham. 

Theodore Neuendorf. 
Inkster. 

M. V. Fisher and Co. 
Plymouth. 

J. D. MeLaren and Co. 
Wayne. 

A. B. Wallace. 

J. C. Cozadd. 

Wm. Green. 
Romulus. 

Chas. Foss. 

W. S. McBride. 


40 


313 


314 


Manufacturer. 


Armour & Co., Chicago, Ill........ 


Armour & Co., Chicago, Tl........ 


Armour & Co., Chicago, Ill........ | 


Armour & Co., Chicago, Ml........ 


Armour & Co., Chicago, Ill....... 


Armour & Co., Chicago, Ill........ 


STATE BOARD OF AGRICULTURE. 


Resulis of analysis of commercial fertilizers 


Trade name. 


Dealer and locality. 


Acidulated Bone Meal.......... Geo. B. Mechem, Fennyille.... 
{Mohr Hardware Co., West 
AN Solablectacseeneecetu seine | GRE ee ‘sume ‘ 
Ammoniated Bone with Potash} Manufacturer.......... ........ 
{Mohr Hardware Co., West 
Bone, Blood and Potash........ Bay Ciby stick boars been ei ‘ 


Armour & Co., Chicago, IIll........ 


Armour & Co., Chicago, Ill........ 


Armour & Co., Chicago, Ill........ 


Armour & Co., Chicago, Ill........ 


Armour & Co., Chicago, Ill........ 


Armour & Co., Chicago, Ill........ 


Armour & Co., Chicago, Ill........ 


The American Agricultu’l Chem- 
ical Co., New York City......... 


The American Agricuitu’l Chem- )} 


if 


SORE MUG all cleloiiaaeioiel= sintelefolelasistatel Jones Seed Co., Grand Rapids. 
Fruit and Root Crop Special...| E. Farrand, Pontiac............ 
Gra NG TOWED en eee ieleeisees J. F. Hayden, ihe sees 
High lie uae . : 5 Soyssarac Sparta Milling Co., Sparta...... 
Phosphate and Potash.,........ { ee Ci ee eet, ‘West ‘ 
Star -PROspHaceece -nicis seein el Manufactures. -)cce sss biseniet 


Sugar Beet Special......... 


{Mohr Hardware Co., West? 
BAY | Ciby cen ateisce sense stenleeine 5 


Wheat, Corn and Oats Special. i 


Kankakee Valley Sugar Beet 
Specialecc eeeskermeoneos 


Bradley’s Alkaline Bone with 


Potash 


Cr ee iy 


{ Mohr 
Bay 


} Manufacturer. jie -sscces asus 


‘ Man uta Cturetoc. sic cre saeiincetyotels 


Bradley’s B. D.Sea Fowl Guano 


J. E. Rouget, Blissfield......... 


ical Co., New York City......... j 
The American Agricultu’] Chem- } 
ical Co., New York City......... s 


The American Agricultu’l Chem- 
ical Co., New York City....-.... 


| § 
l 


| 
| 


Bradley’s Dissolyed Bone 
with Potash.............. 


Bradley’s Niagara Phosphate... 


} J. E. Rouget, Blissfield......... 


Win. Hunt, Birmingham........ 


The American Agricultu’] Chem- 
ical Co., New York City......:.. 


| 


Bradley’s Soluble Dissolyed 
BOW aciistsisiclecivo wicieeaienirs 


} Manta Goireresisas siemens ateseyye 
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Potash 


Saban, Phosphoric acid. soluble dn 
estimated as pelo hg 
ammonia. Available. Insoluble. Total. Ko O 
CIAIME Ge. Sapte tibctesmean 1.99 to 3 11 to 14 7 to 10 TSito: DA a eheace ereictaters tiers 
WUT haas aicrcinstaversiasicciclorkis 3.20 14.08 5.88 TOVOG! Nepean sane os 
{ TRIM OW ceicassistersiajswistents® 8.50 to 4.49 8 to 10 2to4 10 to 14 4tod 
ROUT = cere creie crciete lclevelses 3.40 10.56 2.14 12.70 6.44 
{ Claimed anacecines 3 to 3.99 6 to 8 2to4 8 to 12 2to3 
MPOUING vs csotelarecsusvssavovsselalels 64 3.30 7.02 -70 7.72 2 97 
OTRO o/s a a:siarais, oe slereravis 4.99 to 6 8 to 10 8 to4 10 to 14 7to8 
NBEO DIG caisiererssctoictsieleelesseie/ers 4.23 11.97 1.04 13.01 4.25 
| STRUTT OB Seo erarates cis cys ioyateln 3 to 3.99 10 to 14 14 to 16 ZA'GO: 300 o: | belaiehivclettele oncerds 
ROUEN res eivsaleleieay eceloiaicta rave nts 4.42 13.84 8.68 QZ 50M [2 Seater taletdvrcles 
fn To s 
{ OUBIM EG ai oieile is crate sistas 2 to 2.99 8 to 10 2to4 | 10 to 14 5 to6 
OTE ecatateyetesereteivcerererereverece 2.18 11.10 3.10 14.20 4.65 
GOT AAIMEM rao us cta15e)cardielobetels 2to3 8 to 10 2to4 10 to 14 2to3 
WRN disse awe tices. 2.06 9.25 65 | 9.90 2.42 
MCT AITIVE Ask isiereveraterericiajcielare 1.99 to3 8 to 10 2 to4 } 10 to 14 10 to 12 
leona aroncesepaneae 1.99 8.64 -78 9.42 8.8 
( 
rarities ate slod oe ea ies cts oe 10 to 12 2to4 | 12to16 2 to 3 
TO UUNR GL Ne cacckele eietesekckelcrelera veal overstate laces esehelslelare 9.89 -28 10.17 2.11 
i ae Dr AGE F ' c | 
{ OTSUIMB EL Siriadaeicn coca etialtsvaratns asic cierats 14 to 16 2to4d T6CO> 20 De rere her erate cotta 
LO UAC feathers ratateye: cy creyaie ofaie(s) lla tate lelelgi vtec ote ioe 15.82 70 VGID2Z |[ecitevstevererereonieete 
| 
{ lame dis .2 kaos seticesrres 1 to 2 8 to 10 2to4 | 10to14 4to5 
ROUT) gee sire catsjeia's wikia eles -88 7.82 1.70 9.52 4.20 
Around saberslatiersts reyes 1to2 7 to9 2 to 4 9 to 13 1 to 2 
RO) ongoaticaddonoanan 1.05 6.34 1.22 | 7.56 1. 
Claimed...... Te Ogee 1to2 6 to 8 2to4 (0 Ro) a5 8 to 10 
MU CVELTNCLE al ert stars a avetaveis eestarare 1.38 6.54 -52 7.06 8.17 
TIE Oe ae afozer io layfosaial naie\tleiniecboue's eerste misteres 11 to 18 1to2 12 to 15 2to3 
OUI rene arsiw ats cycteYeroistaicvatelal| afers eieta)ovese eiete erent 9.98 10.82 2.23 
roana., anes Baca ee tel Ace 23 to 33 8 to 10 2to3 10 to 13 1} to 2} 
ANON UTR CLE cic bales okay avast aveys-0 </oye 2.58 8.27 fd 9.03 1.69 
| 
{ GlAIME My. aisiatisre os soercears 1.21 to 2.45 8 to 10 2to3 10 to 13 2 to3 
MOUNG ed hoes ncaree ote 1.28 8.97 1.14 10.11 2.15 
{foung. iateseuciats mcyspur Sieroter 1 to2 7 to9 1 to 2 8 to ll 1to2 
UCIVLTD Cl fee ca) tchsiciaisierenietetievets 15 6.35 1.58 7.93 0.62 
| ESTE Gig sates srascves ghetuioeics hae adauerss ob siale ais iesele 14 to 16 1to2 TB GOS A 7M creieraete ste rersteaters 
Hate eects eh cn csosnete ies Saenentaeaee 13.48 ai | 14 2D IS 
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Results of analysis of commercial fertilizers 


Manufacturer. 


The American Agricultu’] Chem- } 


Crocker’s Ammoniated Bone )} 


Trade name. Dealer and locality. 


1 
} 
| 
| 


I. Van Dyke & Co., Zeeland... 


ical Co., New York City......... j Superphosphate............ 
The American Agricultu’l] Chem- Crocker’s Ammoniated) : 

ical Co., New York City......... ; { Wheat and Corn Phosphate § Manufacturer.....-++++.++++00+ 
The American Agricultu’] Chem- Crocker’s Dissolved Bone) 


yt 


ical Co., New York City......... 


and Potash C. L. Roeser, West Saginaw.... 


The American Agricultu’l Chem- ) 
ical Co., New York City......... f 


iit 


rricultu’] Chem- 
foydel OM emadadcar 


The American A 
ical Co., New 


Crocker’s General Crop Phos- } 
S 


Crocker’s New Riyal Ammon- 


phate I. Van Dyke & Co., Zeeland... 


I. Van Dyke & Co., Zeeland.... 


iated Superphosphate 


The American Agricultu’] Chem- 
ical Co., New York City......... 


a 
ae 


The American Agricultu’] Chem- 
ical Co., New York City......... 


Crocker’s Universal Grain) 


( Niagara Dissolved Bone with 


Grower I. Van Dyke & Co., Zeeland.... 


ee 


t 


Potash I. Van Dyke & Co., Zeeland.... 


The American Agricultu’l Chem- 
ical Co., New York City......... 


V4 


Niagara Grain and Grass 


Grower 


pert eee ewe eee ee eee ene 


The American Agricultu’] Chem- 
icol Co., New York City......... 


Muriate of Potash 


The American Agricultu’] Chem- 


a 


Niagara Wheat and Corn Pro- 


Geo. L. Frank, West Bay City.. 


ical Co., New York City......... GUCET is see te ansieolenaeerears f 
x Mi i Reid Implement & Seed Co. 
James Boland, Jackson, Mich...... BACKMAN «otha oie ersioterye ioe antes { eid Tenplemont Sib seo can 
i Reid Implement & Seed Co., 
James Boland, Jackson, Mich......;| Bone Meal...................... { THOR BOI soo eee ee 
Chicago Fertilizer Co., Chicago, 111} Bone, Blood and Potash........ Presley & Layer, Bay City...... 
ehh se : Potato, Truck and Tobacco . . 
Chicago Fertilizer Co., Chicago, Ill { MG CTe ala Nes. t Presley & Layer, Bay City...... 
Ny | 1 be eA 
Chicago Fertilizer Co., Chicago, 1) Wheat and Corn Special........ NANT FACTULEE.:. scl. salen eee ene 


Cincinnati Phosphate Co., St.) | 
Bernard, Ohio j { 


Capital Dissolyed Bone and? 


Potash 


Cincinnati Phosphate Co., 
Bernard OHIO’ sap sscraslele's sa\sisvicce 


Cincinnati Phosphate Co., 
CLNAT AVAGO, uislpeisisierwine) tele iole ale 


BE er not GPRS er! Whilip Heigel, Gouarenammrs 
St. } Capital Wheat Grower ......... Manufactirentac «sce ocnemacmels 
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for 1902, expressed in parts in a hundred. 
rai Phosphoric acid. Potash 
paved P soluble in 
estimated as ptt ea 
ammonia. Ayailable. Insoluble. Total. Ke 0 as 
, (MES Ke REARS Sa een netacna 2.99 to 3.98 9 to 11 1 to 2 10 to 13 2to3 
EGR ULTT Cl eae arse iarcea/ alate veserate wie’s'a 2.58 9.37 1.12 10.59 1.83 
GUIMI CO es srcteateerishests eters 2.49 to 3.64 8 to 10 1 to2 9 to 12 1} to 24 
{ RTS URTV lise crermetavetets Greteaielayote 2.58 8.06 1.16 9.22 1.68 
(Lee Meer creyta vise iaacielele hive: brevets oie] a a ainvatel sla 10 to 12 1to2 ‘ll to 14 2to 3 
[) TINCT SUNS icon eb aotoosids| it adv aad Maemo or 10.08 - 64 10.72 2.25 
(OE WT ys ts Wa M Berar Caen 1 to 1.99 7 to9 1 to2 8 to 11 1to2 
OU Geer crclreaicteleteie aie es -43 9.53 1.66 11.29 , 1.98 
{ GTAINIEG a sro crevantneeets 1.49 to 2.49 9 toll 1to2 10 to 13 2to3 
SURE ee tare cists aie! sioraainrsteete 1.92 10.03 -94 10.97 1.99 
(Cleybit( aR enaneaeco noes 1 to 1.99 8 to 10 1 to 2 9 to 12 2to3 
POOR Clos rareyeraJalsteNatarcrascisisovsis 1.39 8.39 1.61 10. 2.11 
GIS INTE ea ceila steven tereiwinial| wate Sel aictolareieisvevers 10 to 12 1 to 2 11 to 14 2to3 
TEA) TAIN eta as as cei =tasnss rete Tula fata =| nra/ete levelevate elalerter's 11.12 -14 12.26 2.32 
GLAM Caters asievarsleiefeleretere nie 1 to 1.99 7to9 1 to2 8 to 11 1to2 
PHONY Ciowarctsre ears <iai<leteretvie’s -97 6.85 2.21 9.06 0.88 
GUT aN Ch araretoyareteratatetolsietatosere | eietelst=yat sted biotalet otc lela)|laverafeveretetatersyavelers /eyal| (ats alete/ateiateva]etets oierel| atarsieravsteteteteteraresyoe 50.00 
JRGYEIRGL a supeoneodoneds 10d] nostocdo saondcdollaccooseccdoddodod boos bdodsosdacn| Gouda todcanedoas 60.15 
| 
MiiG@laimedh tse cuvackecnsrns 1.49 to 2.49 9 to 11 1 to 2 10 to 13 2to3 
RORS OMe yea -oseiopc}e vieisieieis)e 1.56 9.69 1.36 1 1.59 
| 
(UEWhIYfe BRED OsoEnrCaOnoer 2 5.95 2.97 8.92 6.32 
| POUT eres sccre es atersvatnie. blaveyeisie .92 6.04 -18 6 22 7.61 
Mi Glaimed..... falete i vecalels, ote Ce rhicts MRAGeGoboocibcaocos 19.62 VOCO2 ou |x retaretacetereystetetereae 
PRE O UTA CH aareterer eu ereistalere) stele’ sia) s 4.91 3.66 15.52 TODS: ararerere ceacemhrateeriee 
CET an 1} to 23 8 to 10 10 to 12 18 to 22 2 to 3 
; PEO UUTE OB wnisve sisi stateje/etarsevel steve 1.60 8.73 1.56 10.39 1.82 
ISITE Cel aic 5 dice olere o/avore she 2to3 8 to 10 1 to 2 9 to 12 4to5 
WAG HOTEIE oie aye; 01)5/<\o's!a%snraisjereys 2.02 8.78 1.34 10.12 4.68 
| CUBINVEGiras cerees snceiouy: 1 to 2 7to9 9 to 11 16 to 20 1to2 
DENGEIIVOM erctats srsiesaleleo.w/a'e's 6/9 1.51 6.70 -84 8.54 2.28 
| 4 
} 
WIP CGLET STINET loan Stte.5 KoOun a OnE BSORHOnOOEOCnaeG 12 to 14 1to2 13 to 16 3 to4 
Be PEUUO ENTS ClPeateva tora areraterevivefareietelel|iete/ate'ac(a\s|xofetatw ejels 11.92 2.78 14.70 2.07 
Gaim is Ss rsieaite xtepelara'e -97 to 1.94 10 to 12 1to2 11 to 14 1 to2 
| HOE Ute os wi citiaieic alsa tyaictereteie 1.14 10.80 2.12 12.92 qs 
ROT AA terre aie ot cselesvalamia\sl|erete Wolds allele oveiataie 14 to 16 1to2 a Kap on Cal Surana tens tic. 
BUCSTEOICE Pats Feasatesss cies ote eeiste ell stelerele@aleverecoceerace 12,06 3.42 TBAB Nei trnertetdeatetnareters 
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Results of analysis of commercial fertilizers 


Manufacturer. Trade name. Dealer and locality. 
Darling & Co., Chicago, Ill......... Farmers’ Favorite.............- { Ashton, Buckhont & Ashton, } 
ee & Co., Chicago, Il. ‘, seen!» Pure Ground BONCs 15.2 0 «e112 Chas. H. Kimball, Port Huron. 
Darling & Co., Chicago, Ill......... Sure Winner.) 3. iene ccerein's { ney Pav enone Ashton, ; 
Darling & Co., Chicago, Ill......... ae and Goi atl agonsa 3804 as ithe atetalak eRe ate 
Darling & Co., Chicago, i 004906 ee LAG oe dedoesanan y L.D. Anderson, Armada..... i 
Darling & Co., Chicago, Ill......... Pure ba elet Protas hienrr. «scree John Easton, Almont........... 
Darling & Co., Chicago, Il......... Acid Phosphate................. F. N. Clark, Ludington......... 
Darling & Co., Chicago, Ill......... ere a socdshecnoloe | oye cee ie Beer cs } 
Grand der Mich pene Seo, Grand i Grand Rapids Brand............ Perkins & Hess, Grand Rapids. 
Jarecki Chemical Co., Sandusky, O ich a ae a eaialara seers Wayman Coal Co., Wyandotte. 
Jarecki Chemical Co., Sandusky, O} Lake Erie Fish ee comietaeietere Boutelle Bros., Bay City........ 
re Chemical peau OP NO. Laish Guano sss sccielmisien : Earl Goldsmith, Wayne........ 
ee aug ae Co., ae i { : Eee Eolpety Boteipand ‘ Boutelle Bros., Bay City........ 


Detroit Sanitary Works, Detroit, } *Clover Leaf 


WUE Dear botaaoangsnda0cdosecaoeeas 
Michigan Carbon Works, Detroit..; Banner Dissolved Bone........ C. J. Cilley, Petersburg......... 
Michigan Carbon Works, Detroit..} Dessicated Bone................ C.J. Cilley, Petersburg......... 


Michigan Carbon Works, Detroit.. { Homer 2 A oe ame : piace } Bowen & Etheridge, Quincy.. 


* No sample furnished for analysis. 
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for 1902, expressed in parts in a hundred. 
Available Phosphoric acid. Tciees 
nitrogen, Baca € a 
estimated as | iapena i 
ammonia. Available. Insoluble. | Total. KO a6 
GTRTE Ot os sree calc cieterer cis 3 to 3.99 8 to 10 2to— 10 to — 4to5 
Wound eee somes yee osu 3.01 10.90 | 66 | 11.56 4.30 
| | 
Claimed is aosaoace. SB OSrto/ SiO) ieeewethieduaces. freiticte'e aa iars eas 23't0,26 )\ Ulemecuredeterinoare 
WOUME ES US sees ties a 2.92 4.30 | 18.08 | 22-38" linet korne e etareeaeree 
Pi | 
(bli pARAGan-qdoaedcod 1 to2 $8 to 10 | 2to— 10 to — 3to4 
hirouna Recleararentetsiestereiate's > 1.28 8.90 | 1.70 | 10.60 2.75 
| 
a! mcd | j 
ANINE Ae siieaialsyainicle octane URGES DOGS OAR Gd Ml alerel state abe ctevorao: oscil etstaialevcieiersveleeelecness 14 Si toOat.) Cea ae eee 
WOUNGiicivshicwctnecicoesy se 2.21 7.00 10.64 BU A 7 ER Arie oes ct 
— = ee { 
| 
(Ciena ba sbAdoandaccase 5 tol 7 to9 2to— 9to— 3 tol 
MOTUS halavciaaye cciciereve stenetote -68 7.78 1.44 9.22 0.75 
MN GOIAIMEG = swiss sislstrnsiicac'e PEPE aD en Wate aisteleite eneteyeto rated reilletcnacefovatars ekatosereuere '20.13 to 22.75 6to7 
OUT eee mae 2.69 11.62 8.32 | 19.94 ate 
| 
(QestEG Egancosocharnoonallooo doucmon banrneo LOMO Dae Cilttindsincseeeg ne ROMO TI wy ics tek dcetelsmieets 
EEL AP Ae Soo yar oalliseieiawle ta eaters dia 7.68 -88 | S158." [ince aac mdetae 
Maimeds eweew se si tice: 2 to 3.04 8 to 10 De). rica PLD 2 to3 
PPOUTEC ac s)e'siste clases Md eveiaie 1.89 §.84 3.64 | 12.48 1.95 
GAINING OG oretarcisleln eae ciclels + 4.86 to 6.07 5to7 6 to8 11 to 15 1 to2 
PPELO TUE ia tie eyelet atovereiolatnista oie 6.14 u 13.16 1.51 
{ Claimed..... Sela oan coh iteleleistaial eaters tle ele 14 to 15 1to2 | LStOTT ja gereeveeseeeeee 
NOW sere oe iciele clei dines [ois e sie. vie la\eielsieiojeie 11.68 1.62 | WSCS0) | cnwsiacevsiegenne 
| 
WMRCIAIMER sh 5cccksicccidecerae 1.99 to 3 10 to 12 1 to2 | 11 to 14 lto2 
WEROUNG to smcccesmeessene 1.7 11.16 1.20 12.36 1.11 
{ Claimed SOU Mc tas os 1.04 to 1.99 10 to 12 ito2 | i1tol4 1 to2 
i Souna PRET arte hore tt Te12 10.80 2.88 13.68 0.86 
| ; 
(GAIN Odinsn cle sis aaenecies 1.04 to 1.99 8 tog 1to2 9toll 4tod 
WPROMNOL ston Seredineny eatet 1.02 9.48 1.42 10.90 3.45 
“jk i Ce RE 2.43 to 3.64 7109 1to2 | 8stoll 2 to 3 
ING UIT h sothedorde ee Sogodecl psvaeccedaccspod dat aPeratere ate ete teretaihlictst Acie cleteva’s eieinicrare [staiahs aleluie (ais ie/asdvale \eidletatsia ciaintafeteiameiaiat 
| 
{ Claimed OMCORSAGLE DT Miileiniciatate sitietse reel 30 to 34 
SHUNT SAN rita aot Loc ate ssree owns 29.42 0.48 | 29.90 
i 
(iGlaim ede patide ce netevas AP CODE, WH heretics ance lee so hahie alivlnsccic Is DAO SO) wt” Ie sctere clsrele ateaaranaiere 
CHOWN a sponte cus os 1.85 22.66 3.44 DG LO) +, cree oimin ciejelotets aera 
Claimed set sacs senso 23 to 3} SCOV PU tactistaean xe rdlnsie 8 toll 14 to 23 
OUTER SU nw 2.77 9.22 72 9 2: 
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Results of analysis of commercial fertilizers 


l 
| 
Manufacturer. Trade name. Dealer and locality. | 
| 


Michigan Carbon Works, Detroit... { Mpmesread botato and ‘To-}| J, H. Miller, Blissfield.......... 

| 
Michigan Carbon Works, Detroit..| Red Line Complete Manure....| C.J. Cilley, Petersburg......... | 

s 8 

Michigan Carbon Works, Detroit..| Red Line Crop Grower.......... Richmond Elevator Co., Lenox) 
Michigan Carbon Works, Detroit.. Red Line Phosphate............ P. W. Johnson, Pontiac........ 
Michigan Carbon Works, Detroit.. ae res ee eee are ses aa J. H. Rowe, Flushing........... 
Michigan Carbon Works, Detroit.. { Beery BHESE Beck Dia ‘ D. H. Pierce & Son, Ubly...... | 


Northwestern Fertilizer Co., Chi- Horseshoe Brand Acidulated 
"NTT AU Ld A LE RG ‘ { Boner cee ee eee eae } Manufacturer 


Northwestern Fertilizer Co., Chi- Horseshoe Brand Acidulated ene ; 
CAMO MU ees tenses ee sce HG RG } ; Bone and Potash............ } Frank Timmins, Deerfield 


teseiwestern Fertilizer Co., Chi- ; { AvieatG Brand Corn and)| yw Bp. Atwood, Caro 


CAZO, TL... 2. cee cece ee ceen serene Wheat Grower.............. j 7 mee UPS aaEas eae toe ot | 
| 
| 

eae Fertilizer Co., ona Garden City Superphosphate..| B.J. Albers, Zeeland........... 
RUTTER e ea hes eat 


Northwestern Fertilizer Co., pai § Horseshoe Brand Potato } {Stephen & Morton, Benton 


CAL Oy PLU eaiasie/clelnla'sieceiainls ole'injeisie'einio GLOWET eeesesies os oinclesscivie nies Go Harbor leceeeeeeeetemrr 
Tieo ih... Fertilizer Co., ae Quick Acting Phosphate....... Henry Lengemann, Imlay City 
A TTT Oe Ak On BEEN Thee ie 


Northwestern Festilizer Co., Chi- ) | { Horseshoe Brand Sugar Beet z 1 
CAE Onl dblatetea syetaloleinteye steistolslete Se 5 { JRE HUNVAS Sdopsonn a sbasnboOde ‘ N. B. Atwood, Caro 


Penida Olin. sa aaeE ees Ammoniated Bone and Potash.| D. W. Smith, Petersburg....... 


Ohio Farmers’ Fertilizing Co. Corn, Oats and Wheat Fish A 
Colnmbpnsy OMT er seca elsisini<a)s Hh} { Gano sete hes. ee ‘ D. W. Smith, Petersburg....... 


Goliniiie Ohio, ene Wah | General Crop Fish Guano...... D. W. Smith, Petersburg....... 
Speidel & Schwartz, Grand Haven.| Celery Hustler.................. James Lock, Grand Haven..... 


A.F. Woodham Coal Co., Kal- } 


Swift & Co., Chitago, Ill........... Ammoniated Bone............. ; TATED ccs nO een 
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jor 1902, expressed in parts in @ hundred. 


Available Phosphoric acid. oF ,. eee 
7 oluble in 
nitrogen, _ -—________ water, esti- 
estimated as mated as 
ammonia. Available. Insoluble. Total. Ko O 
G@laimede seasseeeiaaen ost | 23 to 3h Sito ile pean ates cs 8 toll 3to4 
I EOUNO seccistcciete se sslera Yer 2.35 8.20 -76 8.96 1.99 
| 
| 
Claimed... 6.5.23... eee 1 to2 NEO sO) ape evereisiefeyeiets sie) olestn« 7 to 10 1to2 
IAA ence wapede MueGaD | al BAL 7.68 1.18 8.86 1.92 
{ G@lagime den), asatseak ayo: | 2to 3.04 Seto WOke rol Me deeet ceeds 8 to 10 2to3 
PSEMEMEE Ch tecsrereyesereta efoteraveroralc?s sore 2.07 8.10 -80 8.90 1:79 
NANI ea. casinos cieje « Naelesetsiwes teres s.cke WAN GONEG) Ser bo lrecotessycrsulete sie clare 14'to 165, vies sh eee 
MGMT TA Fee Sesrecis sven: 5 tiescttte(o wie Jleveterstaieters iat sic cveuace 14.76 .34 15710" |i vawencetreatee 
| 
REFRAIN Gn crecsceal en rays ae lclsrcl mentale eaiies clans LOSE O RIA 8 ii rere ayoretatete 6) stoisto ace 10 to 12 | 2to3 
[SQ TING | 4adé Go Saesendeciood|Goscdasccconaecn: 9.42 24 | 9.66 2.66 
{ Claimed 1.49 to 2.49 DCO MD eves sn Its oe states sin sis ee 9 toll 2to3 
MONT sos: sroreratce vise etoraie orks 1.62 8.40 2 94 11.34 A StL 
: 
GIRIMeC Gs a ascce ete inanens 1 to 1.99 10 to 12 2to3 12:0; 15 io, ve selects aaetenicee 
MOU Gere cercarscictiecichotcs 1.12 9.92 1.94 TLUCSO" e's carsten beret acts 
| § Claimed................. 1 to 1.99 10 to 12 2 to3 12 to 15 1 to 1} 
(HOUN Ghee cin scilieasce cies 1.16 9.66 2.14 11.80 1.62 
@UIRIMEGE eae orci aieu as 1.99 to 2.99 8 to 10 2to3 10 to 18 2 to 23 
HCOUNTT Chir colsis stays cis: a\ave.c'seteisre | 1.80 7.94 1.10 9.04 1.57 
QE Gl aon Gaeonteasedon |2.49 to 3.48 8 to 10 2 tos 10 to 13 | 1} to2 
LING THLG | BE aan ana QZ 8.16 -90 9.06 | 2.02 
OTRIMECI = ites sere vreieraisns /2.99 to 3.99 9 to 10 » 2to3 11 to 13 2 to3 
{ Moundeern sacs ae gtoetan an | 2.33 10.60 1.88 12.48 | 0.98 
Claimed | 10 to 12 2 to 3 12 to 15 
into log aC | pean ta cea ABP othe, 9.56 -38 9.94 
MGV ARIE sci eye or tele, tae 1.49 to 2.49 9 to 11 1to2 10 to 13 2to3 
PROUD care rcs ocepeieccrevsselcvetelats | 1.74 9.82 1.06 10.98 1.67 
SIRRE  o et cie ishccoy | 1 to2 8 to 10 2to3 10 to 13 4 to 6 
fiitonia Bamtretialee (ctor ciareie sete | 2.31 © 8.20 1.48 9.68 3.16 
| 
Aeoand. sad Ivo iota lckoxeitale (slsi0% 1.51 to 2.48 8 to 10 2to3 10 to 13 2to4 
ISG TCs ASR Re ROGEGeer 1.79 8.90 1.02 9.92 3.46 
{Found BA cite ot (dratar siete a (alate 1 to 2 7 tog 2 to3 9 to 12 1to2 
GUM Ere cee ec ceoenc es | 1.99 7.48 1.20 8.68 2.17 
{ (CIETY See ehaticien ance 8} to 9.71 3.17 to 3.40 .69 to 1.41 3.86 to 4.81 1.25 to 2.38 
GREETS omicre.c (a's 9. c.cyece eaves 8.15 2.14 -84 2.98 1.93 
{ (CET ey EASES QUOI aSacingaonbacaahl mocuncamonontans TLtOAS =o ik cvtwcnciteaeiete 
12130000 (OE a eeC eR aeCte 5.09 13.06 3.06 16.12). ake oe kere 2 
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Results of analysis of commercial fertilizers 


Manufacturer. Trade name. Dealer and locality. 
Swift & Co., Chicago, Ill........... Ammoniated Bone and Potash.| F.C. Goddene, Bay City........ 
Swift & Co., Chicago, Ill............ Swift’s Bone and Potash........ Malachi Cox, Schoolcraft....... 
Swift & Co., Chicago, Ill........... Bones Neale veces cbiicicct | R. A. Snyder, Chelsea........ °. 
Swift & Co., Chicago, IIl............ Complete Fertilizer............. | Hart & Sullivan, Almont..... Oc 
Swift & Co., Chicago, Ill............ Diamond § Phosphate.......... Isbell & Co., Jackson.......... 
| | 
Swift & Co., Chicago, Il........... TE MOTLOMVG TOW OTE geri eit ctetsarietaete | R.A. Snyder; Chelsea <7. sce! 
Swift & Co., Chicago, Il,........... Onion and Potato Special ...... | H. DeKruif, Zeeland........... 
\ 
Swift & Co., Chicago, Ill............ | Potato and Tobacco Grower....| S. M. Isbell & Co., Jackson.... 
Swift & Co., Chicago, IIl............ FAW BONE Eales reytaretelare cielo! ore Marshall Bros., imlay City..... 
Swift & Co., Chicago, Ill............ Special Potato Fertilizer....... Manufacturers...) eee ce 
Swift & Co., Chicago, Il]............| Sugar Beet Grower............. H. DeKruif, Zeeland... u- «0 
Swift & Co., Chicago, Ill............ Superphosphate...:...........- HH. DekKruik, Zeeland... . pcs. 
{ 
Swift & Co., Chicago, Ill............ Vegetable Grower.............. | G, Lavender, Pittsfield......... 
Swift & Co., Chicago, Il............ Champion Whegt Grower...... Manufacturentic +) ss sicher 
Swift & Co., Chicago, Il............ Champion Corn Grower........ + Mr. Woelmer, Strasburg....... 
| 
| 
Swift & Co., Chicago, Ill............ Phosphate and Potash.......... Manufacturer...) een 
| 2 } 
tbeontx a ee Co., Ann : Huron Valley Brand..... . ueweet eat. DALthi, CHelSeAa. gece ner 
IMELCH diseases vidislotale teats | 
! 


Jor 1902, expressed 
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in parts in a hundred. 
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Potash 


Available Phosphorie acid. ae 
nitrogen, —___—— Eee 
estimated as mated as 
ammonia.» | Available. Insoluble. Total. Ko O = 
| . ; aL 
GIRIME aces cnt geno eteiete BetintOlGiOS a © hie sean eea cerelecalecalalltsiecaeiaiclarelore classes 16 to 17 Sto4 
POU fan cas cincreeerti ese care 6.29 11.72 6.94 18.66 1.48 
7 
(GPM mGleaionsoecn Bronce SATO GHi) IsSoneccadedaoene|[voneec prosonbous 23} to 26 3 to — 
LGW en oecpprasocheseee 2.98 8.24 13.24 21.48 3.01 
Claimed eeectoind-ces sss: SOA TORS OD ae Malitsiereitietalyarsatniere a1) | aekeistarstarg atefelevaToraie ZB'tOi QTE = Sleepers 
OUNGiereuran ss ceancice rs SHO all thee acstarotace ovate cues eifrerstelera ele aveVereseiete aes O1588. "aaa ee 
@laimedsasenre ees hone 1.21 to 2.12 8 to 10 3to5 11 to 15 1to2 
initihi oonagopeeas AGEeen 1.29 9.85 2.20 12.05 1.89 
| =z as | See = 
ee aceteiain sees seal esaual ser stares clave ora inionete 2 10 to 12 1 to2 11 toll4in » ||Rctestemearrconrntee 
Mead, 4560/6 easais..0c: Prensa tray 9.50 98 10/48: | tc cee 
{ Glaimedes.7 scsuessen-nar 13.04 to 3.95 8 to 10 3 to 5 11 to 15 7to8 
OWN Eso de cattle, cis'smasiele nas 2.73 11.22 «48 11.70 5.86 
| 
{ ClIBIMOGcce cciccs occas 1.99 to 3 8 to 10 3 to 5 11 to 15 7Ttos8 
LAOH ee AP GC EOSe ARE 4.93 8.12 -54 8.66 9.52 
Gininedische ees ea. 3.95 to 4.86 10 to 12 1 to3 11 to 15 5 to 6 
ROCIO oe Reel delet era netererais 5.61 8.86 86 9.72 6.17 
| 
Glaimedes canaries wake MOB EGOTIAB vecent ne Laren erate esac ee: Q3itioOTda sh, tea eee 
NOGHEERI Cl a arid cies ewecec ere aie TA Dial eratetevetalatsssrat br ate(atehet lier Neeaiet ovaral aevet hot eyo 20. 8B'~ illetestaeyers agers 
oor Ree itaac Ane sey Me 3 to 3.99 10 to 12 3 to4 13 to 16 53 to4 
OWING oie accravcraetess.ct-/er esicis 3.19 11.06 1.62 12.68 2.65 
((PClaimegisnsisa.cecsceset 3.04 to 3.95 8 to 10 | 3 to 5 11 to 15 5 to 6 
PCO UT Cle cys sos orale ekelnrwcita one 2.68 7.25 3.05 10.30 4.56 
Olaimedeetse teases emanates 1.99 to3 8 to 10 4 tos 12 to 18 2to3 
PNONUT in cissore cvareat racic Mxe 1.70 8.58 2.34 10.92 2.05 
QTRIM OAs fo. pack eens 3.95 to 4.86 9 to 11 } 1lto3 10 to 14 10 to 11 
MGOUWI coe croc cle eceeite «aie 4.60 6.12 2-42 8.84 8.71 
COLE TIC IBBASASAADOBOOOSET 1.99 to3 12 to 14 1lto3 13 to 17 2to38 
DURIY GEN Ai rciaraye'aysthrers 2 Sark & ate 2.15 13.54 1.80 15.34 1.97 
| ay ie = 
Claimed...... CARER 1.99 to 3 12 to 14 | 1to3 13 to 17 2to3 
MOUN Ges vc cisiache ees rors 1.53 12.50 | 3.22 15.72 2.48 
| 
Gl aime darter cae -ariacperenai earsie + nieceretm/ereievolats 12 to 14 1 to 2 13 to 16 2to3 
PUCO ELEY Oh shore aise orarerctcteretaoailiere(e be o.cr ait aiacc e\sieaee 11.08 3.00 14.08 1.61 
Olaimedeaics:daccsocacss 1.52 to 2.43 8 to 10 1to4 9 to 14 2.75 to 4 
PROTO sso 'ete oc. d viens aso tineiers 3.18 12.38 738 13.16 2.33 
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Manufacturer. 


The Albert Dickinson Seed ae i 
Cyn BRE GSn ce neocosa. adre6 5 


The Albert fe Seed Co., } 
(Sieh US Se oce Ra socsossoren. 


Results of analysis of commercial fertilizers 


Trade name. 


Dealer and locality. 


Globe Brand all Grain Fer- 
CUIZOT Beda... sce ee eee 


Globe Brand Lawn Fertilizer .. 


Joseph Lister, Chicago............. 


Pure: Bone: Meal. cc. s sass <> 


MeanUtacCtuTer.. ccc ene eer 


G. R. Hurd Sons Co., Monroe... 


August Schneidt, Jr., Muskegon 


The following brands of fertilizers have not been 


Manufacturer. 


Trade name. 


Dealer and locality. 


Swift & Co., Chicago................ 


Sulphate of Potash.............. 


Darling & Co.. Chicago............. 


Vegetable and Lawn Fertilizer 


R. A. Snyder, Chelsea.......... 


Theodore Ruff, St. Clair........ 


* The sale of an unlicensed fertilizer renders the dealer liable to a fine of $100. See law, Sec. 6. 


Claimed 
Found 


nee e ewes 


eee ree eee 


Been eee 
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for 1902, expressed in parts in a hundred. 
Ayailable Phosphoric acid. 5 Oe 
nitrogen, water, esti- 
estimated as mated! as 
ammonia. Available. Insoluble. Total. Ko O 
Er teenies sietca 11.99 to 3.95 8 to 10 4to8 12 to 18 2 to3 
ere ealetaverets esata’ ain > 2.42 7.88 4.78 12.60 2.37 
SOS Ano SCHO HG 4.55 to 5.46 ORTRO PAE oO Wonka peeaders 23: tO 2TH). . Wateinieler sane retare “Sar 
Oe af erases) ays acd 4.73 12.78 9.72 22. BOF + Vadis ers nates eeenee 
—— | 
JGR apronbeeriio 2.72 to 4 11.50 to 15 12.10 to 15.08 23.60 to 30.08 Dato dante ene 
Aas Ae By SOOO 2.86 9.12 12.36 21.48 fiat sialetecelalshseeiete 
licensed and their sale in this State is unlawful.* 
Available Phosphoric acid. anette 
nitrogén, water, esti- 
estimated as matedias 
ammonia. Available. Insoluble. Total. Ke O. 


MICHIGAN STATE AGRICULTURAL SOCIETY. 


REPORT OF THE TRANSACTIONS OF THE SOCIDTY FOR THE 
YEAR 1901, AND PROCEEDINGS OF THE WINTER 
MEETING, AND OTHER MEETINGS OF 
THE EXECUTIVE COMMITTEE 
PREVIOUS TO JUNE 
30, 1902. 


OFFICERS FOR 1901. 


President—M. P. ANDERSON, Midland. 
Vice-President—L. J. RINDGE, Grand Rapids. 
Treasurer—C. W. YOUNG, Paw Paw. 

Secretary—I. H. BUTTERFIELD, Agricultural College. 


EXECUTIVE COMMITTEE. 


Term ending January, 1902. 


126, Wo HElNh A Seed ooboomedaAcdnuaGosomaldCo Ads Howell, Livingston County. 
Pore PTA VME. ss % 1c occ |ste vies rsiehelaien atepate exe) eintelaie Jackson, Jackson County. 

ity lbs IRGhOS wos Goo oun camer darn coco uiomoomcrcc Olivet, Eaton County. 

SSO) AMES TIS EL eeeyais chee tae evs fc tors: ctctote ye ome srerenstorete hess Battle Creek, Calhoun County. 
EI PME DOVE Yn ete scyeie als ce 3a. Sietmiere te lake rausiote iebenetelale arene Grand Blanc, Genesee County. 
AD: AGA | Sos cyse tec a bn oe ayers Cheats le et eteen vette Grand Rapids, Kent County. 

RO HITEC SSI LET Ie cies czcie Mtese am wtovsneretaners ove aeyerevenenere rele Pontiac, Oakland County. 

isk, 1éh lsbihiiscpomooneson5 opaob ous ooD ceuoDgoDNC Stanton, Montealm County. | 

A aM KCEI BW cried cools <i Soerele stele mia betel sedan ase Harriette, Wexford County. 

ID ExGeremelOrbOWiac sete cicist cisaleretercreieiererente ees ier Fenton, Genesee County. 


Term ending January, 1903. 


Bars ere MTEL oe cy aiete ainccve nto ctmin leverelapel agerveneene Bay City, Bay County. 

EMAVVic MD ALIES!:cicteaate clays stench eiae sien wlaks erento Byron, Shiawassee County. 
Vege Curse 12) oy ona chap eteuetorate midinns s teyesey sae ei Mendon, St. Joseph County. 
va xorg AS a ee. Ms eon rete cree Seiemeeeeiais erin its Hamburg, Livingston County. 
WE ESOV GOR. 5 ices ic cis) aie tubes aketomerchonetereee = Ole Delhi Mills, Washtenaw County. 
een PWV: SV ONES... «2 ays'e\e tote eye tis robe ee a eaeel Grand Rapids, Kent County. 
PIPPIN CO Lay. tye aisieys/cieisicheret etek proce minerereckstoruer eT el Grand Rapids, Kent County. 

Ch AGA OI Gh (0) Uae semnnoS cup odhcoodsa SOS Tecumseh, Lenawee County. 
TO NEMO ees AMIGO nerd OUD ad oss o.cu Soo Coa oc Romeo, Macomb County. 

Aiclaine AN lakiitith sag omcn soon ono decmoos 060500 0c Kalamazoo, Kalamazoo County. 


EX-PRESIDENTS. 
Members Ex-Officio. 


WV pelea WEDDED iaic: gies evairelelone emo ponie stein olegel tens re Pais ys eters Saginaw, Saginaw County. 
FEGTHO AV cg EMG B is chain farsi sats oreigle wate leaie aie Romeo, Macomb County. 

Wallitume Chamber] ainle.ny.siectene/seielor tere etereineeie ict Jackson, Jackson County. 
ALF Ops ERY OG 1.8 (scone Ne ie ioae hee tle hie ere lots sole kobene ope ae an Marshall, Calhoun County. 


ED Wee Palmeniersie aieiveumiciectrac wleraerhe ele yeriere eters Detroit, Wayne County. 
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STANDING COMMITTEES AND EXECUTIVE SUPERINTENDENTS. 


BUSINESS. 
Eugene Fifield, H. H. Hinds and Secretary. 


TRANSPORTATION. 
Hee Hinds; S. ©: Bush, D> Horton: 


PROGRAM. 
Eugene Fifield, J. E. Rice, Secretary. 


PRINTING AND ADVERTISING. 
I. H. Butterfield, Eugene Fifield, H. R. Dewey. 


PREMIUM LIST. 
W. E. Boyden, E. W. Hardy, Wm. Ball, L. W. Barnes, 
F. L. Reed, Frank Maynard, John McKay. 


RULES. 
Eugene Fifield, H. H. Hinds, D. Horton. 


FINANCE. 
R. D. Graham, E. W. Jones, John McKay. 


GENERAL SUPERINTENDENT. 
Eugene Fifield. 


CHIEF MARSHAL. 
H. H. Hinds. 


EXECUTIVE SUPERINTENDENTS. 


Cattle—W. E. Boyden. : Manufactured Goods and Supt. of Main 
Horses, Speed—Eugene Fifield. Building—F. E. Skeels. 
Horses, Roadster, Draft and Pony Art—A. H. Griffith. 

Classes—H. H. Hinds. Needle Work and Children’s Work—Mrs. 
Sheep—Wnm. Ball. S. Tobin. 
Swine—L. W. Barnes. School Exhibits—Frank Maynard. 
Poultry—C. A. Waldron. Horticulture—R. D. Graham. 


Dairy, Bees and Honey—John McKay. Gates—W. P. Custard. 

Farm and Garden Products—F. L. Reed. Police—E. W. Hardy. 

Vehicles—Dexter Horton. Forage—John Lessiter. 

Agricultural Implements and Machinery— Booths and Privileges—H. R. Dewey. 
John A. Hoffman. Miscellaneous Exhibits—John McKay. 
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PROCEEDINGS OF THE EXECUTIVE COMMITTEE. 


A meeting of the committee was held at the Hodges House, Pontiac, 
Monday evening, September 23, 1901. 

There were present Messrs. Maynard, Reed, Dewey, Hinds, Skeels, Hor- 
ton, Fifield, Barnes, Custard, Ball, Waldron, McKay, Hoffman, President, 
Treasurer, Secretary. . 

The matter of building closets was referred to the President and Mr. 
Maynard. ; 

The buildings contracted for by the Oakland County Agricultural Society 
being practically completed were turned over to the State Society for the 
Fair. 

It was moved that the caucus of. the society be held at the President’s 
reception room at 4 o’clock standard time on Wednesday, September 25. 

J. E. Barringer of Armada, E. T. Parks of Paw Paw, and D. P. Dewey 
of Grand Blanc were appointed judges of election. 

It was resolved that this committee recommend to the society at its 
caucus meeting on Wednesday that the constitution be amended so that 
members of the executive committee shall receive three dollars per day 
for not to exceed ten days services during the year; also that an 
amendment be made providing that not more than two members of the 
executive committee shall be elected or serve from any one county at the 
same time. 

It was resolved that the rule prohibiting the award of more than one 
prize to an animal shall be construed that an animal shown for the single 
prize may also show for the herd or sweepstake prize in the same class 
and for no other. 

Adjourned. 

CAUCUS. 


A caucus of the Society was held at the reception room of the President 
on the fair grounds at 4 o’clock p. m. Wednesday, September 25. William 
Ball was called to the chair and I. H. Butterfield elected secretary. 

The following was offered by Mr. F. H. Jacobs as an amendment to the 
constitution to be voted on at the annual election on September 26: That 
article two be amended so as to read regarding election of members of the 
executive committee that “no more than two members of the executive 
committee shall be elected or serve from any one county at ihe same time.” 

The motion was adopted and the amendment ordered voted on at the 
annual election. 

Mr. M. P. Anderson offered the following a8 an amendment to article 
nine of the constitution to be voted on at the annual election: 

The executive committee shall receive pay at the rate of three dollars per 
day from and including Thursday of the week preceding the fair, not to 
exceed ten days in all, and for only such time as they are actually in 
attendance during this period, and all actual and necessary expenses 
while engaged in the performance of their duties as such members. The 
president’s salary shall be one hundred dollars per year and actual 
expenses while engaged in the performance of his duties as such officer. 
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The motion was adopted and ordered voted on at the annual election. 

On motion the caucus proceeded to the nomination of officers. It was 
moved to vote by ballot. Moved to amend by voting viva voce. Carried. 
On motion, the following persons were nominated: 

For president, Milton P. Anderson of Midland; for vice president, 
Stephen Baldwin of Detroit; for treasurer, Chas. W. Young of Paw Paw; 
for secretary, Ira H. Butterfield of Agricultural College. 

For members of the executive committee for two years: 

Eph. Howland of Pontiac, Frank Maynard of Jackson, William W. 
Collier of Detroit, Daniel lL. Davis of Pontiac, Hiram R. Dewey of Grand 
Blane, John Marshall of Cass City, Byron E. Hall of Port Huron, Henry 
H. Hinds of Stanton, Fremont E. Skeels of Harriette, Dexter Horton of 
Fenton. 

On motion adjourned. 


ELECTION. 


Held at the office of the president Thursday, September 26, 1901. 

Mr. E. T. Parks, one of the judges appointed, not being present, J. W. 
Cochrane of Midland was appointed in his stead by the president. 

John E. Barringer was elected chairman. 

The judges were sworn in by William Ball, notary public. The polls 
were opened at nine o’clock a. m. and closed at five o’clock p. m. 

The following is the report of the judges of election: 

Vote on amendments to constitution. Amendments relative to salaries 
of officers. Yes, 148 votes; no, 16 votes. Amendment relative to limiting 
the members of the executive committee from any one county. Yes, 143 
votes; no, 17 votes. 

For officers : 

For president, Milton P. Anderson of Midland county, 204 votes. 

For vice president, Stephen Baldwin of Wayne county (Detroit), 203 
votes. 

For treasurer, Charles W. Young of Van Buren county, 204 votes. 

For secretary, Ira H. Butterfield of Ingham county, 204 votes. 

For members of the executive committee for two years: Ephraim How- 
land of Oakland county, 204 votes; Frank Maynard of Jackson county, 204 
votes; William W. Collier of Wayne county, 204 votes; Daniel L. Davis 
of Oakland county, 25 votes; Hiram R. Dewey of Genesee county, 204 
votes; John Marshall of Tuscola county, 204 votes; Byron E. Hall of St. 
Clair county, 204 votes; Henry H. Hinds of Montcalm county, 204 votes; 
Fremont E. Skeels of Wexford county, 204 votes; Dexter Horton of Gene- 
see county, 204 votes; George H. German of Oakland county, 179 votes. 

Signed, 
JOHN E. BARRINGER, 
D;, Py DEWEY, 
J. W. COCHRANE, 
Judges of Election. 


On report of the judges the persons above named, except Daniel L. Davis, 
were declared elected by the’ president and the amendments to the con- 
stitution carried. 

42 
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THE FAIR OF 1901. 


The annual fair of the society was held on the grounds of the Oakland 
County Agricultural Society at Pontiac, September 23-27, inclusive. 

The weather was fine and the attendance the largest with one exception 
in the history of the society. The exhibit of live stock was large, and that 
in farm implements, carriages and fruit was above the average. 

There was some lack in transportation or the attendance on some days 
would have been larger. The reports of the secretary, treasurer and 
business committee made at the winter meeting will show the financial 
results of the fair. 


WINTER MEETING OF THE EXECUTIVE COMMITTEE 1902. 
OFFICERS FOR 1902. 
President—M. P. ANDERSON, Midland. 
Vice-President—STEPHEN BALDWIN, Detroit. 
Treasurer—C. W. YOUNG, Paw Paw. 
Secretary—I. H. BUTTERFIELD, Agricultural College. 


EXECUTIVE COMMITTEE. 


Term ending January, 1903. 


HMXCNe METMELG Die .tely ic ok otevatead ate ae Oaks mat sia ieeteah Bay City, Bay County. 

IGP AWiet BATTS: tc ste niache eel ea ete Laie Aaledinpsla ects Byron, Shiawassee County. 

Wjaut baci CUS GAM ap, 9 are cee bye release eudaatchene apts et oreaeees Mendon, St. Joseph County. 
MAUS all oes ait ahs ouch says span cyte ele Ry oe ee EAS ete Hamburg, Livingston County. 
WWeeieD OV Genisicrcrctom® «Varco to yoke cess eine clays eee West Bay City, Bay County. 
HNGEN! “WS ONES: jc she:ensieid« hidis cutee atten cere eros Grand Rapids, Kent County. 
tle ACen csc 15 belts bwr sot stinle shotel of 2 oie chatedty« Grand Rapids, Kent County. 
OMA SW ALATON 2). fcudce3h ee eke cir ee heen Tecumseh, Lenawee County. 
COLT CHMOY aati rteced. suaaiicr sro eek pelicte) Tek koyosonete cee nee Romeo, Macomb County. 
SOLA OM MAN: stracs eects Starse a Kalamazoo, Kalamazoo County. 


Term ending January, 1904. 


EPAWVicg EVAL Yieye one orate. sera Wieereereesabte Mote roa ease ot iets Howell, Livingston County. 
Hi anikce Vary aid vi. ts crcs a araae tc ion etc settee tie ettets Jackson, Jackson County. 

SSPE Ue LIC WEY t raisin a soe lerps cute nend iene emery at cteteratene ie Grand Blane, Genesee County. 
1S yale Me boc 0s | ee eee eS ed he EEE Canin SiS Oecd eee Stanton, Montcalm County. 

195 1DGCIS) iol Ea ees em oer ee roe cP nel a a's GUaku Harriette, Wexford County. 
Eb SME OWilAN des, yveicse ake oe meksronauutie ce eMoGmiateeteere Pontiac, Oakland County. 
Wises S@Ollter net ce 8 tre eee An te Lm erat ci ore eens Detroit, Wayne County. 

By Tone El, METAL: ey aout tek Gehan teie ete etc, sUehaic Sean tee Port Huron, St. Clair County. 
oni iNlarehn ll. 6 rb sta. ast Dae ined areas cokes oe Cass City, Tuscola County. 
Geom iGermans « cj3t- 52 hone haces ioe areas Franklin, Oakland County. 


EX-PRESIDENTS. 


Members Ex-Officio. 


DORMER VAC) trae csi siete olsttes bee ty fealnlends apente Marshall, Calhoun County. 
EDV PRE LIMON 3 as fea sa tote calistente pate de tease) ov egele dare eastokere Detroit, Wayne County. 
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The annual winter meeting of the executive committee was held at the 
Hodges House, Pontiac, February 18, 1902, there having been no members 
present at the meeting called on the regular date—the second Monday 
in January. 

All members present except Mr. Ball and Mr. Horton. Mr. Horton 
deceased since the fair. 

The matter of protests filed at the fair were taken up: 


1. Protest of A. B. Lewis of Pontiac in class 45—for reason that the 
quality and market value of the roots and vegetables were not taken into 
consideration. Protest not allowed and premiums ordered paid as 
awarded. 

2. Protest of G. W. Bell of Yale, against award on lot 160, class 10, 
stallion four years old or over. Reason, that this lot was not viewed by 
the regular judge. Protest not allowed and the premiums ordered paid 
as awarded. 

3. Protest of Elmdale Farm against award in lot 284, pair mares or 
geldings four years old or over, grade draft. The team entered by the 
protestant being ruled out by the superintendent because one was a mare 
and one a gelding. Protest sustained and second premium ordered paid 
to Elmdale Farm. 

4. Protest of Geo. E. Seeley against award of second premium to entry 
470, in lot 165, class 10, yearling stallion, claiming that he is not regis- 
tered nor eligible to registry. On testimony of owner of stallion, Mr. 
A. G. Hadsell, the protest was sustained and the second premium in that 
lot ordered paid Geo. E. Seeley & Son. 

5. Protest of B. D. Kelley & Son against award in lot 192, class 14, all 
work, because the superintendent ruled out pair horses because they were 
not of the same sex. Protest sustained and premium ordered paid. 

_6. Protest of Martin Crocker against the award in lot 164, class 10, stal- 
fions two years old, standard bred, claiming that the stallion owned by 
Rufus Ivory of Hadley, Mich., is not registered. It being shown that the 
stallion named had been registered since the fair, showing that he was 
eligible to registry, and owing to the difference in wording of the general 
and the specific rules relating to registry, the protest was not sustained. 

7. Protest of Delos Leavenworth against award in lot 286, class 20, 
grade draft mare 4 years old, as published in the premium list, for the rea- 
son that the premium was awarded to a gelding. It was shown that the 
omission of the word gelding was a printer’s error, and that it was under- 
stood that the list should have read mare or gelding, the protest was not 
sustained. 

8. Protest of A. H. Warren of Ovid, against all awards to Robert 
Knight & Son of Marlette, in class 25, Leicester sheep, on the ground that 
Mr. Knight did not comply with the rule requiring all exhibits to be in 
place on Monday morning, September 23, at nine o’clock a. m. Mr. 
Knight having stated that he made proper effort to have his stock on exhi- 
bition at the proper time but was delayed by the railway company, the 
protest was not sustained and premiums awarded Mr. Knight were 
ordered paid. 

Superintendents of departments reported as follows: 
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CATTLE. 


To the President and Members of the Executive Committee: 

GENTLEMEN—AS superintendent of the cattle department at your most 
successful State Fair of 1901, I submit the following report: 

The whole number of entries of cattle was 458; all that could be accom- 
modated in the cattle sheds. The entries in each class and the amounts 
awarded will be found in the report of the secretary. 

The exhibit as a whole was very creditable, and so far as I was able to 
learn was as free from any dissatisfaction with decisions of judges, as it 
has been my fortune to experience during the time I have had the honor of 
being superintendent of this department. 

1 have nothing at this time to offer by way of recommendation except 
that the closets about the cattle department receive proper attention. 

Signed, 
W. E. BOYDEN, 
Superintendent. 


HORSES. 


H. H. Hinds, superintendent of horses, made a verbal report, recom- 
mending that the rent for box stalls should be $1.50. 

The exhibit of horses was light but the quality of those shown was good. 

Eugene Fifield, superintendent of speed, submitted the following report 
of the races: 
' 2:40 class, trotting, eight entries, $400 paid, $240 received for entries; 
2:14 class, pacing, five entries, $400 paid, $180 received ; 2:40 class, pacing, 
nine entries, $400 paid, $260 received; 2:19 class, trotting, four entries, 
$400 paid, $160 received; 2:24 class, trotting, six entries, $400 paid, $200 
received; 2:23 class, pacing, six entries, $400 paid, $200 received; 2:30, 
trotting, five entries, $360 paid, $210 received; 2:30, pacing, nine entries, 
$400 paid, $260 received; 2:19 class, pacing, nine entries, $400 paid, $260 
received; 2:14 class, trotting, five entries, $400 paid, $180 received ; free for 
all pacing, six entries, $400 paid, $200 received. 


SUMMARY. 
Receipts account speed department:— 

Entrance money and five per cent of purses paid............eeeeeeene ee neeeee $2,290 00 
Collected SiNnGe the’ LAIN. .(ois.0: sar6 cies cla/eielsie wn1e mn cere seis ae Vo Sinlvlo ele oleidn[O\vlo's pJeis'e\e sjeleieie 33 00 
Collected on suspension Of 1901............ccececcecececccecceseecssinevsseeceses 15 75 
Pool and score card privileges SOld............-cceecceesscscceserecccssescecsens 450 00 
One-half grand stand receipts, $3,116.75, credited to speed.....-.....-+e+seeees 1,558 37 
FROGS Lies ca sere ref die o bfezeie clue olavoseleiers o §ialeiele ele «, 2 PYorazela/a/etord; a tinyayal abe eats tatblote rat djwin rataratotaldta) ala } $4,347 12 

Disbursements account speed department:— 
DP UNOS PAG oi ois/2)5j05s mie land Sale ogete nya, Sicgeic oye) ofeo\ aio nyvyelegs sol a¥eio\eray isle rhe slalp islet ela jaa’ aih is, = ole cial lo hale . $4,360 00 
AGVELtISING SPCOO ic... e ecco ccs c cscs teccadecersscewsenssaeedsnnrsout vee ntesiee 45 00 
Membership American ASSOCIATION. .........6c cece ree ee eteeeecens eee nerececaneus 50 00 
Clerk speed MepartMent....6. 6... ccc cce ese sec seevasecssdsoessetccvresenssiacens 125 00 
Pi MBO RAL soos Gute dibeal aos CMe ean ae $4,580 00 
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REPORT OF THE SUPERINTENDENT OF SHEEP. 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: 

GENTLEMEN—The exhibition of sheep at the fair held in Pontiac last 
September was an exceptionally good one. The different breeds repre- 
sented were as follows: American Merino, Rambouillet, Delaine, Cots- 
wold, Lincoln, Leicester, Shropshire, Hampshire, Oxford, Southdown and 
fat sheep. 

The rule requiring sheep to be evenly and closely shorn, and a certifica- 
tion of the time of shearing when making entries, was utterly ignored 
so far as I could learn. It is my judgment that some date should be fixed 
as a limit for shearing sheep to be shown at the State Fair. I would 
suggest that no sheep should be shown that were sheared before the first 
of March preceding the fair. 

There is no class of animals in which jockeying can be as successfully 
pursued as in fitting sheep for show by stubble shearing, shearing tc cover 
defects, coloring fleece, etc. Too much care cannot be taken in the adop- 
tion of rules to prevent the methods of deception mentioned. 

The space allotted for sheep was inadequate for the number shown, and 
the horse barn in which the overflow was quartered was not a suitable 
place in which to show sheep. Some fault was found by exhibitors who 
were obliged to use the barn, but on the whole they submitted cheerfully 
to the inconvenience. As long as two sets of premiums are offered large 
numbers of sheep will be shown, and if possible they should be provided 
for. 

The whole number of sheep shown was 746; much the largest number 
ever shown at the State Fair. 

The entries in the several classes, amount offered and amount awarded 
will be found in the report of the secretary. 

Respectfully submitted, 
WILLIAM BALL, 
Superintendent of Sheep. 


REPORT OF THE SUPERINTENDENT OF SWINE. 


To the President and Members: 

GENTLEMEN—I respectfully submit the following report: 

The exhibit of swine at the fair of 1901 was in my judgment one of the 
very best in quality as well as number ever made at the fair. There 
were 550 head of the several breeds on the ground. The pens provided for 
swine would accommodate but about one-half of the number and a large 
number of exhibitors were compelled to exhibit in the horse barns. The 
exhibitors were very considerate and good feeling prevailed. 

It is hoped that more room will be provided at the next fair. The tabula- 
tion of entries and awards will be found in the report of the secretaryes 

Very respectfully, 
L. W. BARNES, 
Superintendent. 
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POULTRY. 


The exhibit of poultry was not quite so large as usual, partly owing to 
the list being confined to the State. The total of entries was 876. More 
room is needed for the poultry. 

Respectfully, 
C. A. WALDRON, 
Superintendent. 


FARM AND GARDEN PRODUCTS, SEEDS, GRAIN AND VEGETABLES. 


The exhibit in division F at the last fair was not up to the standard 
of past years. The whole number of entries was 304, as against 454 in 1899 
and 540 in 1900. The exhibits were as usual very good. To the offer of 
premiums for county exhibits the county of Alpena responded with a 
fine display of agricultural products and manufactured goods. There 
was a small exhibit from Menominee county with promise of a larger one 
in 1902. 

These county exhibits will do much to bring the value of these upper 
counties agriculturally before the people. 

F, L. REED, 
Superintendent. 


DAIRY, BEES AND HONEY. 


To the President and Members of Executive Committee: 

In class 47, butter and cheese, the exhibits were above the average in 
guality. The number of entries of butter was 45 and of cheese, 28. 

In class 48 the number of entries was 38. In division H there was but 
one exhibitor with 15 entries. 

Respectfully, 
JOHN McKAY, 
Superintendent. 


FARM IMPLEMENTS AND MACHINERY. 


Mr. President and Members of the Executive Committee of the Michigan 

State Agricultural Society: 

The farm implement and machinery department begs leave to report a 
great number of exhibitors at the last fair. They came from a great dis- 
tanee; from the northwest as far as Minnesota, extreme west Iowa, south- 
west Missouri and as far east as the New England states, all showing 
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great interest to make it as fine an exhibit as possible. We were not 
short of room, hence were able to please all for space. The manufacturers 
are showing great interest in attending fairs of late. 

We cannot help but look for a good show at our fair of 1902. 

One year ago I asked for two premiums; one on exhibits from outsidc the 
State and one to Michigan exhibits, which was not granted. I renew the 
request. I believe that it is no more than fair that this department should 
receive something at the hands of the executive committee as well as 
other departments which do not contribute near so much to the fair. 

Thanking you one and ali for your assistance, I respectfully submit this 
report. 

JOHN A. HOFFMAN. 
Superintendent. 


MANUFACTURES AND MAIN BUILDING. 


To the officers and Members of the Exccutive Committee of the Michigan 

State Agricultural Society: 

GENTLEMEN—AS superintendent of manufactures and main building I 
submit my report: 

In division L there were seven entries of samples of wool and $30 in 
prizes were awarded. There were nine entries of furniture and three 
diplomas awarded. In the main building there was a great lack of room. 
Several fine exhibits were refused on this account. The floor space in the 
main building is several hundred square feet less than the building pre- 
viously used, and a portion of this space is used for fruits and flowers, 
which were formerly shown in a separate building; while the dairy exhibit 
occupied a large portion of one wing, these two divisions having a much 
larger display than usual reduced the space for other exhibits materially. 

It will be necessary to cover the ceiling above fruit hall to prevent dust 
sifting through and spoiling the appearance of fruit; also some minor 
changes should be made in the floor. 

Respectfully, 
F. E. SKEELS, 
Superintendent. 


FRUITS AND FLOWERS. 


Owing to the illness of Supt. Graham, M. L. Dean of Agriculturai Col- 
lege, was called on to take charge of this department and assumed charge 
on Saturday evening. Notwithstanding the delay Mr. Dean got the exhibit 
arranged in good time and in fine shape considering the crowded condi- 
tion of the hall. The following is his report: 

After investigating the newly constructed buildings and allotting space 
in horticultural hall, it was found that table room was wanting, but 
through the efforts of Supt. Skeels the tables were rearranged and en- 
larged so as to permit a crowded arrangement of the exhibits. 
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The entire exhibit was too crowded to show at its best. We had 
enough to have filled another table four feet wide and 100 feet long. 

The horticultural department of the Michigan State Fair is one of the 
most important divisions of the exhibit. The fruit interests are not in the 
kindergarten stage, but are now among the important industries of the 
State, and statistics show but few enterprises that represent disburse- 
ments equivalent to those for fruits and flowers. 

We have promising sections that need some encouragement along the 
lines of fruit production as well as in other agricultural products, viz: 
The northern counties of the lower peninsula, and the upper peninsula, 
where fruit growing is in its infancy; but even now we look to these sec- 
tions to produce fruit of the highest quality. In connection with this 
most desirable feature of the premiums offered were the awards for county 
exhibits, although I believe they are somewhat restricted. 

There were ten counties represented: Alcona, Alpena, Cheboygan, 
Charlevoix, Emmet and Grand Traverse. Crawford had a small show. 
From the upper peninsula section Menominee and Marquette had very 
creditable exhibits, and Baraga sent fruit of exceptional perfection. The 
general collections were a credit to our fruit interests. 

The entire exhibit of 1901 covered about 2,500 square feet of table space 
and consisted of about 6,000 plates of fruit, divided as follows: 3,000 
plates of apples, 900 of peaches, 600 of pears, 750 of plums, 650 of grapes, 
crab apples, quinces and cranberries. 

There were some complaints by exhibitors, but the rushed condition of 
affairs owing to the imcompleteness of the newly constructed buildings 
was responsible for nearly all. 

I recommend that plants and flowers be arranged separately but in close 
proximity to fruit. The floor above the fruit should be dust tight. The 
fruit tables should be lowered for convenience of arranging and handling 
fruit as well as for visitors. 

Several changes in the premium list are recommended—enlarging the 
list and giving third premiums in collections. 

M. L. DEAN, 
Acting Superintendent. 


REPORT OF THE SUPERINTENDENT OF GATES. 


To the President and Members of the Executive Committee: 


GENTLEMEN—I submit the following: I employed ten men at the gates 
at $2.50 each per day and railroad fare and one man to take tickets at 
grand stand one-half day at $1.00 per day, a total of $156.83. 

Being short of help at the grand stand, the police department helped 
out very courteously. 

I recommend that a gate for teams be made west of the offices, 

W.. BP. CUSTARD: 
Superintendent. 
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POLICE. 


GENTLEMEN—I submit the following report of the police department: 
Good order was maintained through the entire fair. Much credit is 
due Sheriff Brewster and his men for the assistance they rendered during 
the fair. Summary—Total number of men employed, 61; pay roll, $675.40 ; 
fines collected, $3.70. 
BE. W. HARDY, 
Superintendent. 


CONCESSIONS AND PRIVILEGES. 


To the President and Gentlemen of the Executive Committee: 

The receipts from privileges were larger than usual, but this depart- 
ment is hampered for space. The total receipts for privileges were 
$4,058.63. More check room should be provided. 

H. R. DEWEY, 
Superintendent. 
The secretary reported receipts as follows: 


From American Short Horn Breeders’ Association........ $452 50 
From Michigan Short Horn Breeders’ Association............ 35 00 
From Davis & Vannier, rent of tent, fair 1900.............. 16 00 
From American Trotting Association, fines collected........ 15 65 
Prom patate. Ureasurer, APProprialioN . fi... 6 ede et oa ws 4,500 O00 
ere IME SUES NOG. an. 5 “<lwik x od a/atst wyarsvniecw a eel ac) y aie a ADETs are 533. 00 
Ris okeare ps teal enki COMME CLOG oh o's fn a) Senta eos ard ans de wie Meare «0. Chee din ees 237 65 

BURIAL ae ctnan es ssetirasey ex shast, rin orale an oicigecm ta Fw aes ac aca et Mia catahere $5,789 S80 


. Which has been paid to the treasurer. 
I. H. BUTTERFIELD, 
Secretary. 
Report received and referred to the finance committee. 


45 
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REPORT OF THE TREASURER. 


To the Menbers of the Executive Committee: 
GENTLEMEN—I herewith submit my annual report as treasurer of the 
Society for the year 1901: 


RECEIPTS. 

Balance on) hand stromeel 900s sae cette ie conte 275.5 Seo Ras eee $3,543 99 
Received ftrom=ceneral-admissionstyte sek clack ial -iayctcnst-roml coe nentene tena nue evens 22,474 80 
s “os admissions) tonorand astandicye vj. cece scikecie otinle eee are 3,116 75 

2 os Ry Dewey; sprivalemesns i cyrcce cuieiay acdsee coe cea eer ates 2,277 31 

FS e  G.tSs Ward; tepeedtentries sn Sic. ctveu leet ts cic chee aera 2,330 00 

Ba eB. Mitield; yprivalepes sia: oa jes ateaigenns Sigiis acts Set papa ae 1,881 32 

zy ** » secretary, stall rents and miscellaneous..............,..- 304 30 

2 ‘4, memberships, Secretary <SOUGi ic 5 5%. mae. 2 se fs a) nsa ec caviar 533 00 

¥ " ) HEMBErsulps; LreasUrer SOlds 7. asta | oe eeattan.s aie ieee 142 00 

a “" Vs W. Hardy; police superintendent. : 21% oy asin ade ree 8 55 

: * John MeKay, ssuperintendent..: rte .incsG co heele ge tne 1 25 

e “* secretary Short Horn Breeders’ Association................ 452 50 

5 ieee CecCelved Mirom Aes lt \COUPOMmAGMISS ONS ie mmcie te ete cael 4,701 75 

s “= returned: * business: Order aa.) ster uke cue hates eee ee 14 22 

: ©). Secretary.) appropriatirone Dyers bauer it mie ieic tere eae tee eee 4,500 00 
PROG) Ms ioe sie aye eee gees peep oes ey SG ae ae AL «A ey oe een ee $46,281 74 

DISBURSEMENTS. 
Ho) paid. on business orders and! race premiums... 5.22 2292-02 ae ne ae $16,999 16 
EO AIG. OW. PREMIUM SOTMEPS ./.5. 1c as wineles aie eee ee ne ee oe 10,370 09 
BOUT 5 si ede 5) oe mia Soot we a! © Dies, theses Reps 90 caps gel aa aes al orice 
Balances ion “Hams: sisted wae eee ects O Sasson SCS eee ene 18,912 49 
GER: ooo Tiers aye Mavens viens Geesicuntsl se oiece a SPO Te cae Ym ieee eas $46,281 74 
Co W. YOUNG, 
Treasurer. 


Report received and referred to the finance committee. 
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The secretary's report of number of entries and amounts offered and 
awarded in the several classes. 


Division A—Cattle, 


Number Amount Amount 

entries. offered. awarded. 

SE UOUR GS SOUEM Htiie Ql ee ars, vests «ties ss e's afeeln = 6 on 64 3500 00 $423 00 
SUOLLNOENS OPEN) PMACHISATI. s .fafsraivicte int ete n'e < sisve. 87 500. 00 482 00 
MRC DARINS 7: EF PSTE GO eR UR eal aha gs Wer in -din sg <Pnin! ou enw leo a we 2 11 285 00 114 00 
DEVOIS: OPEN LO eMACHIO AN. Ws view. o's ale s'overe'e side's viele s 0 222 OO! oie <sekcceenne 
LCL GION AS: OMCHMUO MU ere ctravarsre.c ayoi)syale felis icles > evale 35 285 00 229 00 
Hererords,apenyto IMIChICAN., jc )4ri02 cove «sees one eo 19 222 00 192 00 
Betsey SC mOPEU me LO me Ulstarae ale ete. sce ear a ivicce sid ee! ran stats 43 285 00 253 00 
SIEESCY Ss OPCIL= GO) WUICDI SAN.) ae vel scree a sole Se a 2 ny 27 222 00 165 00 
Mer MLONV AV Se ROPE LO mULL. clateisten.suc.eis «its cicteleisls ov aneiersie 23 285 10 223 00 
alloways, open. to Michigan.......... 06.0... 25 222 v0 102 00 
mucrieen Anous. Open to all. ces. onc. eee cee tes 26 285 00 189 00 
Aberdeen Angus, open to Michigan............... 9 222 OU 83 00 
PIGISbeI WEIeSian, -OPeEM LOA. 6c). salen sls oa. sva ne 27 285 00 111 00 
Holstein Friesian, open to Michigan.............. 0 22200! eee 
eds Olled cOpeCMrbOMMl ler ni. tian -.e 2 ters «eres es = ois = 21 285 00 221 00 
eae OlLEd a OPEN LO MACHO AM 9 34. 2c). noyenciel fares buen 17 222 00 140 00 
IN JN Ea iid) RES ES Sieg Pen eae 20 129 00 L1G 00 
LTRS Same cate Bey 5 ene ee PR ae 454 $4,678 00 $3,128 00 


SS Oa EG WD AB ray Ih a eee es ee Ree coe oe te 47 $267 00 $244 00 
HHORUSLETS NOt TSUANGAT ooo cclecs cee end ane Soe ec oles 19 138 00 i2 00 
RATE rare care, Meare Pat rater otade cial feo a aie wie weiss, « s 19 160 00 99 00 
BAMAL UL OW pare eet erake, ike nie Cee: O00) 0,07 Poles Ease sha tessa 1 36 00 11 00 
RUMEN RN ce oc ke ood ey ies, whey Na shai woe, w alae ae 19 236 00 80 00 
leveldin du ayesOPeM bOmall Folens = aielaicici Sess 0 233° 00%» (9 — Boe 
Cleveland Bay, open to Michigan................. 0 Pe Mi cOOKc © eae 
nen Gls COUCH ODEN yO QL x02 aie sy) ciaj. aiale «(fs alors oe sms 0 233.1005 9 oe 
Brench, Goach>; open sto; Michigan: . 225.2... 2-.4- = i) A) O08 0" pee 
IRE GMCY. OPED UO. RIL e OS acs tas itso obo Sue tals» a 1 233 00 14 00 
HEACKMEY< OVEN. COn MACII OAM «o,f ois ters serene e's sieie = es 3 171 00 36 00 
Heercneron- Open Co. alle 200 ns age 'a ne dhove ocnataetensas aie 6 233 00 57 00 
Percheron, open CommMirchioan. 2 17s... cieisic.- scree = 7 171 00 43 00 
Clydesdale or Shire, open to all.................. 9 233 00 57 00 
Clydesdale or Shire, open to Michigan,........... 0 LIL O0' | wt wereccuees 
RE ICLC RIT ALG) a vv 5 acta ahs (oi tates ssi a'a's ahah ~ lola as ait stalin 16 135 00 86 00 
BREA AIL ER OMLOS soit ee ash ol ses hos tinrohe cvcheh sara ele es ovares 5 50 00 50 00 
eva ACI A LOANS cerstetsrete's seve elsiehs @ ato cea tatsio erere ais 0 100 00 F 


TRC) 3 GES i ear eo eae eerie eae 152 $3,142 00 $849 00 
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Division C—Sheep. 


Number 
entries. 

mAyiciean Merino, open to allseene pee 54 
American Merino, open to Michigan.............. 45 
Rambouillet Merino, open to all................+. 17 
tambouillet Merino, open to Michigan........... 69 
Welaine=Merino,;opent to alleen seit ee on ee 23 
Delaine Merino, open to Michigan................ 16 
Liscoin, open’ Co salsck sa wikictatetc str shape ater termes 37 
Lincoln, ‘open »to* Michigan, 73.16). 2). << wire secs 6 OE 36 
leicester, open: to alls jo oceans ee eee 24 
Lereester; open to,'Michigan < <)-~..°.5'.\) wicks wisi sales 28 
Wolswolds Open” TO, (RIN oc. sinje nate ie wl tee'o yoke ai oeeanste 40 
Cotswold: open to: Michigan..." 7.52%. cto slecsctehie aleve 21 
Shropshire, open to ally. v2... 22a we ches mee seks ees 92 
Snrepshire, oped to Michigan : 5 -< tc st.\s\ets eee suse 76 
amMmpshire, KOpen, 40 Wall. cee ae cl. seursetee stele anole 39 
Hamipshire, open’ to Michigan... 0.0.50... ece6 ss 25 
Watford, 1Open tO Vall acts 2s. cae eth ante teasitomens 55 
Oxford, open “to: “Michigan. 7 .<i25 xfoct tsb oeetae cane 31 
pouumidown, ,open to "ally. oss c0a 0 ose scene ee = 14 
Southdown, open to Michigan... 2.0.0... .4.).06s.4< 21 
Horned aWporset, “open 160. All oo 0 es. sciesatnt che ee ee 0 
Horned Dorset. open to Michigan, not shown....... 7 
RORIN SE GT 2c aaa sere sleteatato gs Cinie ayer seal tee dep 22 

MROtAS sla ciniss oceans Cele asl oe eee 852 
Offered by the Hampshire Down Breeders’ Ass’n... 
Offered by the Oxford Down Breeders’ Ass’n........ 

PO GUIS i A acabede attr rovclanis Sea ances eninge tare eau ep iene 


Perkesire Open LOGAN A Seite wera cy can cette ere ome aie 52 
serkshire, ‘open to Michigan 5 5 .\sii<) sie aiclecis ts 48 
HIBREXS HO PEM: LOMA, an veh.wdvmeetcr- averse ee stasis 26 
HISSEXe ODEI LO MCI Aa tara rye epeotentre nse ees 13 
Small = Vorkshines Open. tO alae eter notarial 29 
Small Yorkshire, open to Michigan................ 13 
LOL Ways lt Clarhaehs oy enentey WS Sass Sod oS Soddaauoo os. 39 
Poland China, open to Michigan................. 17 
DUOC TIErSEY, ;OPeENbOr Alles neta wee ys ltstss havent 88 
Muroc'dersey, open to Michieame 732s. chs) 54 
Chester: White, ete: (Open yto alley ty ce leie <tc) yete) eae 64 
Chester White, etc., open to Michigan............ 25 
Waietoria,,open to.alle io.5..) seisvecsieatyst eheae hems eeraeter + ayers 77 
Vactoria, “open to, sMaechioamis: scares hector te ieee 72 
MamMyworth, co pen 60; salliss ccc eee ies lel eed teach cals oe 17 
Damworth; iopem tol Michioam\ sie crete eyuele sam ale 4 

ROUAIS yd. 5-c\are eat 5 Clas cites Somes REV Een ete 638 


Division E—Poultry. 


TNO GEUUS: ssawesro Can ated cake es tereheenk A atch ae Peer ate nS S76 


Amount 
offered. 


$168 
168 
126 
126 
126 
126 
114 
114 
114 
114 
114 
114 
126 
126 
114 
114 
“114 
114 
114 
114 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


00 
00 
00 


00 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


00 


00 


Amount 
awarded. 


$154 
156 
126 
126 
59 
69 
102 
102 
70 
98 
109 
103 
126 
126 
104 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


$1,574 00 


$309 


00 
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Grain, Seeds and Vegetables. 


Number 
4 entries. 
GES a Sa Coie Bie) it Rey ARERR SR PRE aie AEE 15 
BAe a cusdae akon terr a pe peid os Shes W's aMKee Ae sare ane epee a 
RPS Ey ey ERIN ee sia at diaitrw aia! alates apa S) was arsine 119 
APA Lie are cat Sad hah cael wat Bayete Beal ares Sede es — 145. 
RO UTLOCS wea EL Varese stele oatel ch stsl ora, afelavatsreyavel ovelerer ers 19 
RG EATOCH LALO cree tevelctoreiei icles felslal's srotarecerel estore hers 24 
MBE TA VY CRELAMERY tars 5)2, 3 File calars:a'els'olenid <ie: vyelpie oes 111 
PR Eaten 8 egrets ate iv rd iopa wis tots aac awa 154 
EIA + OPN W CLEUAAMES 6 5) sicisiahe: oa. c04 sie inlet ate athe dar 3 
Rea SoHE LSIRLE lg a's) ia ay fish a:o1 a/b otioonhscea erote 318 = are 2 
IOI © ne Obie ooonbaghen Drona Do onee Gono none 304 
Dairy 
area AT 1 CORES fined Heat ota sits sPalstcha ana, aisia)'s.», , 1s =o.) in! sy 12 
renege) CONCH lari sy ita g-e'e/cte c's) 2, Gacie 4a ore ecee eb 10 
Somes Ameri Gam CNEESC) ve sveers.nyatere ereie 9 ciel slain) eles eserelaie + 
MMMM ICESED fare aie falafel a seas ate d= oroiel ss, 0's) 0) alsin spare, a's 2 
MIO L YS EMIGLERS © cold aici cwle Wao Solet« craleleves, « Asjs = ererere 9 
Perak TAU LON, cyst ct tattie 4 Ver alaiaiot ata aV eins < oie) Sc) eee ible mistet 24 
Petite Dita Va UCE Wp ace ioral oir 4 Sal <1~: o2's| 0 =\>, 5/5) 902,5Fels/6, ore 12 
AWOTIED ies ttcna pina Sh ho. COC Din oO ROO Die CTO OC eRe 73 
Specials offered by Diamond Crystal Salt Co..... 54 
Specials offered by Heller Merz Co....... SE ae GO 17 
PELE ye ENG eRe cle yet era! ster al n= 0) ote) ne os" helio) caja yauale © 38 
Baer AMOI ONEV Ga. ce tcel> ae Aon e'slele Guu'e-cie's ee & ove ele ais 13 
Manufactures. 
EES Si eae ROSS AM CIO MIC ESOL Re a eee are 7 
ERE AUMG UIT Chetan os osc tren sey arses ot offs oxo) aaa sh, ste eiacvoleretoval"a\ coe Yai 9 
ARSENE os ESbp on neOo AUR POEL OSDUD DO OrR EOC 16 
Art 
Painting and drawing, professional............... 85 
Pamting and Drawing, amateur. ............::00- 24 
Ser eS OY eae ANG use Stays re arcioye chs els) oheeletotaxarstjese! afarare 15 
2 LUTE ELE Be a eg aie -ahaie ts A Sr PI 2 
Itqialll “. b oid Rous oak boob ED Seabee opianis ocean 126 
Needle and Fancy Work. 
Fine Needlework, professional............++0++++. 118 
Bimmer Weedleworks) AMAbtEUT.. 2. cc 2 ecw sicleclsise oe 153 
Weed lewOrk, MISCELIANCOUS: 2.025 cen ee acre ce seine ne ois 87 
Biroesen atidoleiit, WORK. .. 2. o25 cee cm ceaitne arsine 91 
Sloniilnerrs! Vir eB a aging GOO CO OOOO UIC OU Occ 25 
Needleworks mot enumerated .. 0.0.0. ccsserenee sl 45 
TIGIONIE 2 Sie 2 Ghat ROO DED DOSER IMEC DIOOOr Cine 519 


Special premiums by merchants of Pontiac........ 5 


Amount 
offered. 


$55 00 


5 
23 00 


20 00 


133 00 


$30 00 
Diplomas 


341 


Amount 
awarded, 


$118 50 


8 00 


$253 94 


37 00 
55 00 


$15 00 
3 Diplomas 


33 50 
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Horticultural. 
Number 
entries. 

SOUT bY eben bib Of MEUM. syste oeyetode eyelet tenets 10 
Ptisticn Exhibit: Of, Ser uity jscys steve ge ee teaetolecsioueu eit 6 
General Collections, family use.................. 10 
Generar “Collections,< markets ccranh Ghece ewer chelate tele ke 10 
special exhibit Weaehess 7 5c ove cide ptetaetetevadetelenclere 9 
Special Exhibit. Pearse vivo saw aes spstereoeieien «cee 9 
mpecial Hahibit. Fume... \.c cok vce She pees ae eee 8 
Special: Exhibits Grapes cea cutest eee -laeeicnciteie 5 
mingles plates; “Apples. Gijorm)<'., pects oma reneetere esr taeeee 315 
Singlerplates,. pears, xs acistexctcietelsie wie peoehe ene ee 94 
Single plates; Peaches si.) s ut sa <,'ctah the wae a I aloe 66 
Smeiesplates;: PU Mss 9c: =.s1 ice dyn Rielowd a preter ea iets 80 
SinslesplatesteGrapes.ci tits ges Stee Seva ere 33 
pinclesplates; A@uincesjery. 3.~ cc si care eee eters meee § 
sinele plates, Cramberriess.: tc... 6 kc- cap eee ee oo 3 
Dried, Pickled and Preserved Fruits.............. 14 
Pisnts'in «pots, “professional . 2 ii. 5.0 ce knew is ols 48 
ut: Mlowers,: professional .%...... stae..- s\ ee 6 wens wh 24 
LANES eA ALEUITI i taki suyete cue sie icbeierelefesefaie ae te fenene te Reser ie 0 
Guipablowerss amateur nic. as. caseitem PRR RR eer 2 
NonZemumerated sen. sete eee swine ee REPRE RIE 20 

MOGAIS 5 cits orien ns cise OR Gh eee Rae bes keer 772 


FATA NICMOS. F521 fsecec ate ss eee am he ate c tye ate alee ee 19 
NASR Rees cco ad. Sts bee Fe Dee ew ee ee 1 
MB OG BUS te narPea® Miccecoress ere enone ne ee ehewe one: Min ie aie Re ee 20 
Grand: storage on vee acto tin eect an mene 4,914 


Amount 
offered. 


$300 00 
41 00 
60 00 
44 00 


$179 50 


$16,616 50 


STATEMENT OF THE BUSINESS COMMITTEE. 


Executive Committee Expenses and Salaries——Winter Meeting. 


Date. No. of 


1901. voucher. To whom and for what drawn. 
Jan. 15 2 W. P. Custard, personal expenses.......... 
4 Dexter Horton, personal expense........... 

5 W. E. Boyden, personal expense........... 

6 Willham Ball, personal expense............ 

7 H.R. Dewey, personal expense........2.... 

8 1. H. Butterfield, personal expense....... 

9 R. D. Graham, personal expense........... 

10 HE. W. Hardy. personal expense............ 

1] Eugene Fifield, personal expense.......... 

12 Frank Maynard, personal expense......... 

13. L. W. Barnes, personal expense............ 

14 F. E. Skeels, personal expense............. 

15 John McKay, personal expense............ 

16 H.H. Hinds, personal expense............. 

17 M. P. Anderson, personal expense......... 

18 C. A. Waldron, personal expense........... 

19 F. L. Reed, personal expense.............. 


SGetalate 11 


Ssleyet 5 


Amount 
awarded. 


$280 
35 
60 
44 
36 
33 
17 
23 
62 
21 


$26 


$10,291 § 


$121 


00 
00 
00 
00 
00 
00 
50 
00 
50 
50 
00 
00 
25 


65 
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Other Meetings. 


No. of 
nol youcher,. To whom and for what drawn. Amount, 
May 2 26 H. R. Dewey, locating committee expenses...... $29 34 
27 W. E. Boyden, attending meeting............... 9 04 
28 E. W. Hardy, attending meeting................ 8 53 
29 William Ball, attending meeting................ 3 92 
30 Frank Maynard, attending meeting............. 8 00 
31 L. W. Barnes, attending meeting............... 8 98 
Apr. 26 32 R. D. Graham, committee expenses.............. 24 80 
33 William Ball, locating committee expenses...... 18 86 
= 30 -s4 Dexter Horton, personal expenses.........-.... 4 15 
35 W. P. Custard, locating committee expenses..... 24 34 
May 7 36 I. H. Butterfield, locating committee expenses... 16 96 
* 10 37 M. P. Anderson, locating committee expenses... . 29 47 
June 9 43 4H. H. Hinds, locating committee expenses........ 42 45 
Aug. 15 47 F. E. Skeels, locating committee expenses....... 23 33 
Senig 2: ).0t 5 dea; Dewey, CXPpeMses.<) 64. 2s ys vec as ele so oreree 14 22 
Pemex live wrk Ie.) EVeeG. EXPENSES! /ccvtctas« creles ofc platens cielolg ale sie 17 84 
78 Eugene Fifield, locating committee expenses..... 15 18 
Reo OU! BV. cs OVEN!) CXPCNSCS st (emis stererci erst sce. ch ele ele lets 4 50 
141 S. O. Bush, locating committee expenses......... 20 99 
98 CC. W. Young, treasurer, to pay salaries Ex. Com.. 516 00 
Meee 1S , los rank Maynard, salary... soi m. o. sive cg vies so 30 00 
— $871 10 
Business Committee Expenses. 
ICE sO ed oy HEL-p he Mean Ge OX DENSES sie ary cae kere. cust Nive ci'e Peis ensiel ei $19 64 
Sepiwo) 50) HR. Dewey, clerical services: ....5..--5.-0..4.< 60 00 
ead de, mene: Wiheld. Cx penses aos. s cc wnersce wrefa je sa piles 66 64 
wok on Gee Gugene  Wifield, Oxpenses «<8 \ei<i2 5 vel ws 5's Wap bee = 24 50 
OGRE Sy Ee Elim dss ACXPONSES ite.) oin) saetays) staves laetiet seks Neiete 63 44 
Oct. 18 155 Eugene Fifield, gen’] supt., salary and expenses. . 281 65 
—_—_——— 515 87 
President’s Office. 
Sepinciamengn nay, Hart assrt) LO president. syns-t0.- <icicimielsucveleinye $24 54 
“28 85 J. W. Cochrane, ass’t to president.............- 31 15 
99 M. P. Anderson, president, expenses............ 43 93 
98 C. W. Young, treasurer, to pay president’s salary 100 00 
Oct. 18 162 M. P. Anderson, president, expenses............. 8 16 
SS 207 78 
Secretary’s Office. 
Apr. 1 25 C. W. Watkins & Co., secretary’s bond........... $7 50 
SEDGE om Dop wii. butteriteld,, «@XPenSes cv. evens s/s minisisisisvevi ole 60 59 
Sn Oe ao mee 1o4 DS ULCCEne deeaASsIStamte 4 sv. sas eve« aici sre ois 16 50 
Ome Cr Dt Cowles Clarke. .:5 iia .s.c enrdsin eS adayels sath 19 89 
AOR ee Eee utberiields sclerkoMire’. sate c crc os, leit ts ol ereraie 56 89 
Oe riem buttertiel da expensesis <<. 5 <\«/- <a 1c cl sheyels 1 13 
15 Omelegiies bUuGterield’ Expenses’... - =..<1-1. 111s (es ere 48 53 
Octzaliseel omer buiverteld: (Salary. 6. veces «)0\e)-)s 0 ole a0 see 575 00 
Bec abeeliGe I. tHeebitteriield, EXPCNBeS. 22%... oe eee cee we ens 16 80 
1902. 
dios eee he, Butterfield; expenses... 0.0 ..'0s cece ese ene 5 13 
—- 807 96 
Treasurer’s Office. 
1901. 
Sept.28 109 N. E. Duell, horse and carriage................. $4 00 
Oct 18-163. +C. W., Young, treasurer, expenges.........--5.0<- 129 92 
sted JC. Wa. Young, treas, pay roll help... 24... 2.285 <s 218 50 
Beer oUrolin G. W. Young, treasurer, salary... .. 00. «sees 250 00 


602 42 
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Cattle Department. 


No. of 
Date. moucher. To whom and for what drawn. Amount. 
1901. 

Sept.28 90 W. E. Boyden, expenses supt. and judges........ $66 30 
Horse Department. 

Sept.28 95 Geo. Greer, asst. marshal...........ssseeeeeenes $6 00 

96 H. H. Hinds, superintendent, expenses and judge 38 09 

Dec. 31° 178. -W.S. Walker, assistants 5 ic ise sya cicivie ais « stele 15 00 
Speed Department. 

Jan. 15 3 Geo. S. Ward, clerk balance 1900............... $27 25 

Sept.24 55 Eugene Fifield, supt., race purses.............. 1,200 00 

« 25 56 Eugene Fifield, supt., race purses.............. 1,200 00 

“ 26 59 Eugene Fifield, supt., race purses.............. 1,200 00 

“ 27 +64 Hugene Fifield, supt., race purses.............. 800 00 

10) Wo) Adams: satarting judees sem cyclo pense ate 28 90 

71 John Carmody, soliciting entries............... 25 00 

« 28 86 Geo. 8. Ward, clerk and expenses.....5...2:..\.. 142 39 

91 Harry Van Auken, work on track.........<+.... 60 00 

92 Eugene Fifield, board judge.............-..05+- 9 50 

' 94 J. F. Rundel, assistant and judge.............. 20 00 

Aug. 17 125 American Trotting Association membership...... 50 00 
Sheep Department. 

Sept.27 67 William Ball, expenses superintendent......... $26 80 

“28 124 Peter Voorhees, judge and expenses............. 2 50 

126 D. P. Dewey, judge and expenses...2........... 7 61 

Sia “152° J. 3. Herguson, judgserand expensesss..)...)-. 28 45 
Swine Department. 

Sept.27 74 M. McIntosh, judge and expenses.............. $37 30 

Sess (Si) i: W. . barnes, \Slipt., <Gxpensesir. «etic arte ts erel: 19 70 
Poultry Department. 

Sept. 27 73 C. A. Waldron, expenses supt. and judge........ $43 71 

Farm and Garden Department. 
Sept.27 77 F. L. Reed, expenses supt. and judge............ 25 16 
Dairy and Apiary Department. 
Sept.28 100. John McKay,-(supt., “expenses sj iisjc.c on wm seme inte 37 73 
Farm Implements and Machinery. 

Sept.27 68 John A. Hoffman, supt., expenses............... 53 45 
Vehicle Department. 

Sept, 28 127 D. Horton, supt:, expenses. £4.26 cs cro <tewiep ants 27 10 

Manufactures and Main Building. 
Sept.28. 107 ¥. HE. Skeels, supt., expemses...2 co... cua eee ee 41 33 


$66 


59 


4,763 


65 ¢ 


57 


43 


37 


53 


Pat | 


4] 


30 


09 


04 


16 


45 


10 


33 


MICHIGAN STATE AGRICULTURAL SOCIETY. 


Art Department. 


No. of 
voucher. To whom and for what drawn. 
138 <A. H. Griffith, supt., services and expenses....... 
Needlework Department. 
105 Mrs. S. Tobin, asst. judge, services and expenses 
106 Mrs. 8. Tobin, supt., services and expenses...... 
Horticultural Department. 
113 M. L. Dean, judges, self and assistant.......... 
114 M. L. Dean, supt., services and expenses........ 
156 Pontiac Cold Storage Co., storage.............. 
School Department. 
68 Frank Maynard, expenses supt................. 
Police. 
S0° 7H: Wier Hardy; expenses: suptyicinty less eeelediaios 
SSL NV w Elan diy. esp ber pay eLOllemvscns serene tier tales ese 
92 Eugene Fifield, paid policeman extra........... 
Gates. 
Gie Wark sCUStATC, SUptes, PAY LOM s x scccsige alex. ap0.x nrc 


97 


20 
33 
38 
44 
49 
52 
77 
92 
99 
107 
150 
151 
171 
176 


182 


44 


WWanie-aCustares Sip tee XPOCHSeSiryercheta ivaeretahercrays(e 
Ne el HOrsee MITC Str mat. cyscoiste eins cual ate vepsters 


Privileges. 
VS Ae De Wey. (Paya TOle Help scrsyst stoi \anterctcletek- aks (eye 


Postage. 


Ivete Butterfield se secs: stamipacie: cesta ieee « 
Walliam’: Ball siStampsisccrs asics croicteterclvolere el?) 
lev Butteriield. sees Stamps rect carers rere nr ar 
I. H. Butterfield, sec., stamps for premium list. . 
I. H. Butterfield, sec., stamps and envelopes...... 
Hee Rae Dewey StAMpPsie jetties shake oe rereicre einen 2 
We Ee CCU. SEAMS wird veiia< is tra o's ete ee ae eat 
BIcene iiield Scamp Spestatey. aietevere a atehe erarehenstteterers 
Ila 12, Jeahieledsboyny HDI Ceo Giginlo clom o0 bh UO GUOnUeOC 
Ber Hy OKCe Sy SEAINPS U2 ac oo Oe se kane ve ae 
iB Buttertield, (stamps: 2% 22s cee sts eure «ate e 
ee. Bubberiield; Stampa... 'ts- stay fue stares eats se 
I. H. Butterfield, stamps and envelopes......... 
HEN, Esutterield, StAMEpS 0st. 20's gece a's bee tae 


Peer mb utceriield,:Stainps'.:. :.\s 225.4 «6 vie sesielg vleahs 


Amount. 


$120 


27 
25 


$156 


$115 


85 


60 
95 


00 
48 
75 


10 


25 
15 
00 


83 
96 
00 


81 


345 


$120 85 


53 55 


124 23 


25 10 


675 40 


178 79 


115 81 


326 82 
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Printing and Stationery. 


No. of 


Date. voucher. To whom and for what drawn. 
1901. 
Feb. 14 21 Lawrence & Van Buren, circulars............... 


“23 22 Powers, Tyson & Co, letterheads and envelopes. . 
June 13 40 Lawrence & Van Buren, letterheads and envelopes 


for offices. voatiacsccae css oo a aie eas 

Sept. 3 53 I. H. Butterfield, rubber bands................. 
“14 117 Powers, Tyson & Co., speed entry blanks and cards 
il Rowers, Lyson &Co-, buttonuvcards.. mets ls 

“ 30 128 C. W. Young, treas., to pay bills, tickéts, entry 
DO GIA ge: sus. ciltie: syas aretians laucteng, siersce oesueteveneraysietatte evan oee 


= 28 129, Pontiae Gazette, sundry printings...» --... 1 
133 C. & J. Gregory, tickets, passes ete............. 

1425 Browne Bros.) Shabvon eye 2 etter cists etna 

148 .I. H. Butterfield, stationery, paid............... 

149° 1 Ee Buttertield station enys oir ps cil oie corre 

Ogi. 29.) 166 “Oakland County sPostw ek dia. kha eee cee 
Nove) ‘1 -67~ CW. Young, *treas., to pay billsi i 5.2.2 sins. oe = 
Decew20, slice Ive Buttertieldsistationenyeme asses cies neers 


Advertising. 


July 1 42 'T. G. Adams, advertising in Institute Report..... 
Sept. 4 52 H.R. Dewey, paid distributing advertisements... . 
“« 28 83 K. UL. Butterfield, expenses and services.......... 
90 W. E. Boyden, services and expenses............ 


99: M. 'P. Anderson, ‘paid (bith pastingcin. oo Jae eae 
July 23 102 Powers, Tyson & Co, lithographs................ 
oo 28, 103. “her. WieoNoble Covabannersr, .y- tc alen ane eer 


110 Chas. D. Cowles, distributing advertising matter 

* 21 111 Stephen Middleton, distributing adv. matter.... 
Sept. 28 112 Andrew Dickinson, putting up advertising...... 
115 C. W. Young, treas., to pay bills, advertising.... 

118 Evening News Ass’n, adv. News and Tribune.... 

“13 120 Cal M. Gillette, bill posting in Lapeer county.... 

“ 11 121 Detroit Journal Co., illustrated page........... 
Cie tas. anos: Keys, bill postine on tase se nae eaves 
“ 28 129 Pontiac Gazette, posters, cards, paper adv....... 
130 C. W. Young, treas., to pay advertising bills..... 


131 C. W. Young, treas, to pay bill posting......... 

132 Geo. M. Savage, advertising in 112 papers...... 

135 Detroit Free Press, advertising................ 

137 Daily Abend Post, advertising................. 

148 I. H. Butterfield, paid advertising.............. 

Oct 1s: .15i4 CW: Young, treaa. to pay “bila, asescce see 
16%. -C. W.: Young, treas, toxpay bills. <\-aode.- fae: 

“ 29 166 Oakland County Post, bills, posters and paper... 
Noyes igi) @: W. Young: bills paige. 2b eae cee 
Sept.15 168 A. H. Foster, advertising Farmer’s Friend...... 
169 Edgar Noble, distributing advertisements........ 

f= (24 110) Detroit. Hree Press. advertismewss ee. see eee 


Nov. 22 174 Chicago Horseman Co., adv’t speed............. 
S23. Lis: C. W. Young, treas., advt “bills paids 3c yee otee 

Dec:-20 176° I. H. Butterfield, adv’t, bills paid: 3... 02088 .=: 
1902. 

Jan. 29 182 I. H. Butterfield, adv’t bills paid....:.........- 


Amount. 


$9 
5 


40 
2 
31 
5 


29 
58 


22 


$311 05 


2.370 36 


Date. 


Oct. 18 


June 13 
Sept. 4 

“ 3 
ce 28 


Nov. 1 
Dec. 20 

1902. 
Jan. 29 


MICHIGAN STATE AGRICULTURAL SOCIETY. 


General Expense. 


No, of 
voucher. To whom and for what drawn. 
46 Byron E. Hall, mileage book acct. Maccabee Day 
54 H.R. Dewey, expenses, travel and hotel......... 
72 Byron E. Hall, Maccabee drill premiums........ 
81 Peter Turney, amount overpaid on privilege..... 
93 Daniel Webster, sprinkling grounds............ 
OSB De elem Ue WaLbs SEVOW «0 ccawale ns vlotorale slew aiesiareveleve 
MOSM E stuanDCWeY >“ SELvAGeS'. <6. cieis viehe wo sheteieck ed's chelate 
DigmeAndrew: Dickinson, “SCTVIEES... . > %o.0<cises pele oe 
126 Dre Dewey, Judge) Clection:.......)< ./..:. sisters «oe =): 
143 F. W. Burch, services and expenses............ 
TA Gee eee Da viseenenty OfCCsy eaisur stalsievcie saucepan ed ares 
yee AON Oe ELI OSs 2 CLOT cre cyeters s:s6d evel aaeis rots eidkeleiecs 
179. F. C. Wood, balance premiums 1892........... 
180 A. A. Wood, balance premiums 1892............ 
181 Central Storage Co., chairs, rent and repair ..... 
Buildings and Grounds. 
69 FF. E. Skeels, supt., labor on buildings.......... 
103 The T. W. Noble Co., decorating signs, tents, etc. . 
107 _F. E. Skeels, maps of Horse B, Art hall......... 
123 Central Storage Co., chairs for D. R........... 
136 Waite Bros. & Robertson, material............. 
1472 Melvins Signy Cac, SBR si faye ctslnmtsie i snte dA icge 6) eles 
150 I. H. Butterfield, paid for cleaning vaults....... 
158 HE. Howland & Sons, wire fence................ 
159 Oakland Co. Agrl. Soc., lumber and labor....... 
160 E. Howland, cleaning and improving grounds... 
Telegraph and Telephone. 
oo TH. Butterfield, paid W.. Ws:Tel., Ca: ..)... 4:5. 
53 I. H. Butterfield, paid telegraph............... 
99 M. P. Anderson, telephone and telegraph........ 
A Wis, Bel. Cas TERS R A BD ic.25y5 sipeiendals4-<jbe vis < 
150° ek i: Butterfield, see: telephones +. .<2..1-- si « 
167 C. W. Young, treas., telephone bill paid......... 
1G; <6 H. Buttertield; telegraph. isis fs semis e amine 
Eepress and Freight. 
41 Am. Ex. Co. Lansing, express on stationery..... 
52 H. R. Dewey, paid express on sundries.......... 
53 I. H. Butterfield, express and dray............. 
So-eAm.) Hx, Co. Pontiac, expressicais: i -t- ae sitar 
149 I. H. Butterfield, sec., express and freight paid.. 
150 I. H. Butterfield, sec., express and freight paid.. 
167 C.-W,. Young, treas., express’ paid ...... 5. .2n6<. 
176 I. H. Butterfield, express paid on diplomas...... 
SZ Biribhertield, \Oxpress)vn ir sei ce «ye air uatel 


Amount, 


$30 
50 


00 
89 
00 
00 
00 
26 


$839 O1 


1,212 76 


27 98 


54 68 


348 


No. of 
Date. voucher. - To whom and for what drawn. 
1901. 

Sept. 3 48 Edson Moore & Co., ribbons for premiums...... 
“21 119 Armstrong Regalia Co., printing prize ribbons. . 
“8 140 ‘Spring Dry Goods Go., biffonss ie.07 ee eee 

Nov. 15 173 Calvert Lithograph Co., diplomas.............. 

Music. 
Sept.2( |< 7b’ ‘Citizens’: Band’. 241Ur nee a eee eerie ee ae 
ee 28) LO Os De Mi. Band vtssttaneteiste este Meat ee eee ee 
Attractions. 
Sept..2/ <-60° Giant Quartette;: musies.c/: (5s cid. ents aoee eee 
GL A. Ly. Van Norman, spiral towers 22.00 fence oe 
62 Millie Scottsweaenialeact. aes oer ees 
63: das." Adams; aerial acts ies sce tc. kere «ee 
65 Dunham & Wagner, horse and bicycle race....... 
66 JD. Meixell, balloon (one ascension).............. 
Sept28 4»: (82. G.H. Turk, fire team pacesviosoaciniis ic oe reser 
83 K. L. Butterfield, supt. attractions............. 
84 Chas. E. Barber, bicycle race........52..02.00+. 
M6 HH. Walker, «diving horses): 52 Pisce eles «a oe 
134 TT. K. Harding, Bay City fire team............. 
Sundry Expenses. 
1901. 
Jan. 15 1 AGEN: AlbeeS horse: hire 19002 secur secrete nce 
17M. P. Anderson, bill advertising, 1900.......... 

Mar. 4 23 Jos. England, balance premium, 1892........... 
“12 24 Bray Bros. & Loomis, balance premium, 1892.... 

June 13 39 I. H. Butterfield, sec., deficiency in weight butter 

and » ChE@SE +5). thelsihols Soeeile wets mene aac 

July 30 45 F. L. Elliott, chairs for office.........0.......- 

Sept. 4: 62, H.-R. Dewey,.sundries, desk, ete: .25¢...0%,. 2 
“a0 Oo A, Heo Butterfield itwine.sctescrcsms nec er 
“ 28 92 Eugene Fifield, punches for gate keepers........ 
828 “lOt> FL oH, \Skeelsy sundry items ei oe een erie ere 
“11 139 Columbian Transfer Co., storage and cartage.... 

Pet; 18° 45 E. S. Hallet, sundry articles: 0220. tee ee 

Sept.28 148 I. H. Butterfield, sec., sundry articles.......... 

149 I. H. Butterfield, sec., sundry articles.......... 
150 I. H. Butterfield, sec., sundry articles.......... 

Oct Ts 7165" (C; EB. Bird; saith a. ces ae sat ate iat ale cee 

Pec. 20° av6 <I. H. Butterfield; bills spaidsii lia. vee feesee 
1902. 

dan. 29 182. J. °H. Butterfield, sbills paid. hc) 52503 2. seo 

co) 1) LEA eer OSA PE Ta ons ch the, GeO Alcuck uckO uc MD exBl an Seucs NO 
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Diplomas, Ribbons and Badges. 


Amount, 


$45 36 
54 54 
10 25 
25 00 


$168 00 
100 00 


$135 15 


268 00 


1,422 20 


237 07 


$16,864 84 
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SUMMARY. 

HISECULIVe COMMIGLEEs WINDY MECEING ye .c)1clti cic cas /ityc ey tetera sie eo epuiichatotetent $121 
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Two hundred and ninety-two premium vouchers amounting to $10,189.09 
have been paid; copies of which are on file with the Auditor General of the 


State. 
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FINANCE COMMITTEE REPORT. 


Your committee on finance wish to report that we have examined the 
books and vouchers of the treasurer and carefully checked the items of 
receipts and expenditures as reported in his annual statement and find 
the report correct. 

We have also examined the accounts of the secretary, business commit- 
tee and superintendent of privileges and find each of them as reported, 
correct, 

Very respectfully, 
EUGENE W. JONES, 
FRANK MAYNARD, 
JOHN McKAY, 
Finance Comittee. 
The executive committee of 1901 adjourned sine die. 


MEETING OF THE EXECUTIVE COMMITTEE OF 1902. 


Wednesday February 19, 1902. 
Called to order by the president. 
Roll called. Al] members present except Mr. Ball, Mr. Baldwin and Mr. 
Horton, deceased since the fair. 
The president read his address as follows: 


Gentlemen of the Hxecutive Committee: 

It is with no little fear, mingled with pride, that I am able to again 
address you at your annual gathering. The past year has been an event- 
ful one in the society’s history. The change in location, attended with 
all the anxieties usual upon such occasions, has been passed through, and 
I need not tell you that the selection made by the committee appointed 
at the last annual meeting upon location was a wise one, as the financial 
standing of the society today will show. 

While we are joyful over the financial success, we are pained at the 
loss from our membership the past year of the following esteemed and 
honorable gentlemen: 

Hon. Wm. L. Webber, ex president and member ex officio, who died at 
Saginaw on the 15th day of October, 1901. 

Hon. Wm. Chamberlain, ex president and ex officio member, who died 
at Chicago on the 7th day of November, 1901. 

Hon. John Lessiter, one of the oldest active members, who died at the 
city of Pontiac on the 23d day of October, 1901. 

Major Dexter Horton died at his home at Fenton, Mich., on the 28th day 
of December, 1901. 

I trust suitable action will be taken by this body. 


MICHIGAN STATE AGRICULTURAL SOCIETY. 301 


PREMIUM LIST. 


The premium list was somewhat revised at last winter’s meeting. I 
hope the premium list committee will look it over carefully and make 
such changes as their good judgment may dictate; that each superintendent 
will lend the committee such assistance as may make their departments 
more efficient. 


RECEIPTS AND DISBURSEMENTS FOR 1901. 


Balance on hand at close of 1900 business........ $3,543 99 

BeCCEL IS rere ell SOULCES. 24.2 5» fs vied ve 2 eve teins 42,666 89 
—_—_—— $46,210 88 

DISBURSEMENTS 

Total business orders, including speed.......... $16,879 04 
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AONE barnett: alee erens aay cate ewe oe sie tarns taidvclone Din ein ¥ Wages 46,210 88 


PRINTING AND ADVERTISING. 


The plan adopted for the past three years has proved so beneficial that 
the plan should be continued. 


TRANSPORTATION. 


While transportation so far as it went was satisfactory, the traffic in 
passengers was so much beyond the expectations of both the steam and 
electric roads that many people were prevented from attending the last 
exhibition. As this is a mutual benefit to both society and transporta- 
tion companies, I dare say ample provisions will be made for the next fair. 

I would recommend the appointment of a suitable person to have 
charge of the transportation in and out of the grounds during week of 
the fair, assisting both exhibitors and visitors. 


EXHIBITORS’ TICKETS. 


The plan adopted last year was an improvement over past years, and 
so far as I am able to learn it was very satisfactory. 


EXHIBITS. 


The exhibits for 1901 were well up to the standard. The exhibits from 
some of the northern counties were especially commendable, and I trust 
the society will extend to them the most liberal treatment. 


ATTRACTIONS. 


The plan adopted for a varied class of amusements in vogue the past 
year seems to be popular, as the grand stand receipts will verify. 
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BOOTHS AND PRIVILEGES. 


This is undoubtedly one of the most vexatious departments to handle 
connected with the society. It requires skill, tact and good business 
judgment to handle this without friction and to make it a source of 
revenue. The veteran superintendent, Mr. Dewey, should be congratulated 
upon his successful handling of this department. 


BUILDINGS AND GROUNDS. 


The buildings, with the exception of some small ones needed, were 
ample and very well arranged. Check and toilet rooms should pe ample 
and convenient for visitors. The grand stand, while apparently large 
enough, failed to supply the demand. A little change in way of privi- 
leges will give the public who are willing to pay for seats an opportunity 
to get one. 

The grounds proved to be large enough and quite convenient. JI would 
suggest that the plat in front of Howland Hall be kept free from booths 
and teams, and the grounds provided with a large tent with seats. 

There should be a change made at entrance to dining hall, it being so 
close to ticket office and entrance to grand stand. Ample provision 
should be made to furnish eatables. 


POLICE. 


With the immense throng of people in attendance there was the best 
of police protection. The department had the personal supervision of 
the chief, assisted by a corps of experienced men. 


IN CONCLUSION. 


It is unnecessary to give any advice, as the members who have assisted 
in its management are all competent. We are situated much different at 
this time than we have been before in many years. The old craft that was 
floating upon the rough sea of financial difficulties has been safely guided 
by a brave, never-give-up set of business men; no deserters, no one jumped 
overboard; all pulied steadily at the oars overcoming all kinds of diffi- 
culties, until at last-she is moored at the door of that old Chief “Pontiac.” 

While regrets are expressed at the retirement of some of the old asso- 
ciates at this time, we welcome the new members and trust that our rela- 
tions will be both pleasant and profitable in the management of the 
society's work. The place for holding the 1902 exhibition having been 
settled, I trust the society will be successful in fixing dates that may 
prove satisfactory. 

Last year I recommended the offering of special premiums for some 
of the northern counties of the lower peninsula, and through the gener- 
osity of the legislature, sanctioned by the Governor, the society was 
enabled to carry it out. 

The exhibits that came from that portion of the State were of excel- 
lent quality and very commendable. I hope the policy of the society 
will continue to expand with liberal offerings until it shall reach every 
agricultural and horticultural portion of the State, the fundamental 
principle being to promote and encourage agriculture and its kindred arts. 


M. P. ANDERSON. 
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The address of the president was referred to a committee, Mr. Hoffman, 
Mr. Collier and Mr. Hall. 

The superintendent of privileges was directed to preserve copies of 
contracts. 

The committee on the address of the president reported as follows: 

Your committee to whom was referred the address of the president, 
cheerfully commend it as being wise and comprehensive. The committee 
further indorse the various recommendations which the president offers, 
and express the hope that the respective sub-committees will act on the 
lines suggested in his able address. 

We would further recommend that a committee of three be appointed 
to draft suitable resolutions to the memory of deceased members: Hon. 
W. L. Webber, ex president, Hon. William Chamberlain, ex president, Mr. 
John Lessiter, member of the executive committee, and Major Dexter 
Horton, member of the executive committee, and that the resolutions be 
recorded in the minutes of this meeting. 

Respectfully submitted, 
JOHN A. HOFFMAN, 
W. W. COLLIER, 
BYRON E. HALL, 
Committee. 


The committee on rules reported a few changes in rules which were 
adopted. 

The committee on premium list reported a list with several additions; 
among them Guernsey cattle, Angora goats and large Yorkshire swine. 
The fruit list was also increased. 

The report was adopted. 

On motion the speed department was authorized to offer $5,500 in 11 
purses. The salary of the treasurer was fixed at $400, with bond for 
$20,000. The salary of the secretary was fixed at $800, with bond for 
$1,000. The premium on each bond to be paid by the society. 

The secretary was directed to keep his office at Pontiac for 60 days 
previous to the fair, and that his expenses in doing so be paid. 

On motion a committee of seven was appointed by the president to 
’ confer with the Oakland County Agricultural Society relative to a proposi- 
tion to sell the fair grounds. 

On motion the committee proceeded to elect a member in place of Mr. 
Dexter Horton, deceased. 

On motion the secretary was directed to cast the ballot of the committee 
for Mr. E. W. Hardy. Ballot so cast and Mr. Hardy declared elected. 

On motion the receipts from score card and pool privileges were directed 
to be credited to the speed department; the department also to have charge 
of letting the same. 

-Mr. Boyden moved that the Eastern Asylum for the Insane be requested 
to refund the amount paid in premiums on cattle at the fair. Adopted and 
referred to the superintendent of cattle. 

The following offered by Mr. Skeels was adopted: 

Resolved, That the chairman of the committee on transportation be 
made the superintendent of transportation and that it shall be his duty 

45 
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to give his entire attention to the transportation of people, express and 
freight to and from the grounds of the society during the week of the fair. 

The following offered by Mr. Howland was adopted: 

Wiuieress, The facilities for railroad transportation to the annual fair 
of 1901 proved inadequate, and the terminal facilities too small for the 
traftic; therefore 

Resolved, That the Grand Trunk Railway syStem be respecifully re- 
quested to provide increased facilities for the transportation of freight 
and passengers to and from the fair, and also to enlarge the platforms 
and sidings at the fair grounds for unloading and reloading freight and 
passengers. 

On motion proceeded to the election of general superintendent. Mr. 
IXugene TF ifield received a majority of the votes cast and was declared 
elected. 

A ballot for member of the business committee was taken. Mr. W. E. 
Boyden had 12 votes, Mr. W. P. Custard, 10 votes; Mr. H. H. Hinds, 1 vote. 
Mr. Boyden was declared elected. 

The president announced superintendents and committees as follows: 


STANDING COMMITTEES AND EXECUTIVE SUPERINTENDENTS 


BUSINESS. 
Fugene Fifield, \W. E. Boyden and Secretary. 
TRANSPORTATION. 
Eph. Howland, H. H. Hinds, W. W. Collier. 
PROGRAM. 
H. R. Dewey, J. E. Rice and Secretary. 
PRINTING AND ADVERTISING. 
J. H. Butterfield, J. A. Hoffman, W. P. Custard. 
RECEPTION. 
Stephen Baldwin, W. W. Collier, John Marshall. 
PREMIUM LIST. 
W. E. Boyden, EK. W. Hardy, L. W. Barnes, W. W. Collier, 
W. P. Custard, Frank Maynard, C. A. Waldron. 


RULES. 
Eugene Fifield, H. H. Hinds, Geo. HW. German. 


FINANCE. 
KE. W. Jones, John McKay, B. E. Hall. 
GENERAL SUPERINTENDENT. 
z Eugene Fifield. 


CHIEF MARSHAL. 
H. H. Hinds. 
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EXECUTIVE SUPERINTENDENTS. 


Cattle—H. R. Dewey. 

Horses, Speed—KEugene Fifield. 

Horses, Roadsters, Draft and 
Classes—H. H. Hinds. 

Sheep—Wm. Ball. 

Swine—L. W. Barnes. 

Poultry—cC. A. Waldron. 

Dairy, Bees and Honey—John Marshall. 

Farm and Garden Products—John McKay. 

Vehicles—J. E. Rice. 

Agricultural Implements and Machinery— 
John A. Hoffman. 

Supt. Main Building—F. E, Skeéls. 


Pony 


Manufactured Goods—¥. i. Skeels. 

Art—Byron BE. Hall. 

Needle Work and Children’s 
F. FE. Skeels, Harriette. 

School Bxhibits—Frank Maynard. 

Horticulture—Geo. H. German. 

Gates—W. P. Custard. 

Police—K. W. Hardy. 

Forage—Geo. Il. German. 

Concessions and Privileges—F. E. Skeels. 

Miscellaneous Exhibits—John MelWay. 

Transportation—Eph. Wowland. 


Work—Mrs. 


MICHIGAN STATE GRANGE. 


REPORT OF WORK OF THE ORDER OF PATRONS OF HUSBANDRY IN MICH- 
IGAN FOR THE YEAR ENDING JUNE 30, 1902. 


OFFICERS FOR 1901. 


Master—G. B. HORTON, Fruit Ridge. 

Overseer—N, P, HULL, Dimondale. 

Lecturer—MRS. F. D. SAUNDERS, Rockford R. F. D. 
Steward—T. E. NILES, Mancelona. 

Assistant Steward—WM. ROBERTSON, Fremont. 
Chaplain—MRS. MARY A. MAYO, Chelsea R. F. D. 
Treasurer—E. A. STRONG, Vicksburg. 
Secretary—MISS JENNIE BUELL, Ann Arbor. 
Gate Keeper—G. A. WHITBECK, Montague. 
Ceres—MRS, ANNA R. JONES, Lapeer. 

Flora—-MRS. VIRGINIA HALLADAY, Clinton. 
Pomona—MRS. DELLA PROCTOR, Webberville. - 
Lady Assistant Steward—MRS. MARY ROBERTSON, Fremont. 


EXECUTIVE COMMITTEE. \ 


Thomas Mars, Chairman, Berrien Center......-......... December, 1902 
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G. B. orton, Fruit Ridge, Jennie Buell, Ann Arbor, Ex-officio. 


The past vear has been full of activity among the Granges of the State. 
Not only has the work of organization gained rapidly but in every depart- 
ment inereased vigor has been shown. 

The progress of the departments of education, cooperation and legisla- 
tion are so fully set forth in the State Master’s last report to National 
Grange that the following paragraphs are quoted here: 

“dueational work through the lecturers of subordinate granges is being 
improved and greatly strengthened by our systematic and business-like 
method of State supervision headed by the Lecturer of the State Grange. 
This oflicer is no more a traveling orator and organizer but instead a 
permanent home official operating from an executive basis to support, 
encourage and to point out the way. Through this method the inactive 
lecturers, from whatever cause, are located, and the necessary assistance 
rendered. Thus to a great degree Grange dormancy is prevented and our 
ranks preserved practically unbroken. This may be considered as mothering 
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granges in a most practical way. Along the line of further exercising this 
paternal care so essential to Grange perpetuity in a state, we have estab- 
lished what may. be termed a summer and a winter series of work. The 
summer series to consist of a systematic chain of what we propose to call 
‘Patrons’ Rallies’ arranged for on such successive dates as will permit 
our speakers to attend one each working day of a week. The same to be 
located by counties or districts, as will be most successful in calling out the 
rank and file of patrons everywhere to receive the encouragement and new 
enthusiasm so much needed always. The programs at these rallies are to 
be suggested and controlled in such a way as to keep Grange principles 
and thought in prominence to the end that the week may be strengthened, 
the strong kept steadfast,—so that the thoughts of those present and not 
members of the Order may be turned grangeward. We choose to call these 
gatherings ‘Patrons’ Rallies, for the purpose of establishing their dis- 
tinctiveness from the common farmers’ picnics of which we have so many. 

“The winter series consists of state aid to the subordinate granges in the 
form of what we call ‘Grange Conferences,—the conferences to be held 
even more numerously over the State than the ‘Patrons’ Rallies, so as to go 
as near to the great mass of members as possible. In other words, go to 
the many good members who will not come to us at any great distance. 
These conferences to be in every sense what their name suggests. Have 
the meetings for patrons only. Meet at 10 a.m. and close at 4 p.m. Select 
from those present enough to open and close in ritualistic form for the 
purpose of comment if necessary, and the establishment of uniform methods 
all over the State. Ior consideration take up questions of Grange methods 
and procedure such as perfect degree forms, duties of officers, lecturer’s 
hour, cooperate buying, unwritten work, and any of the many questions 
upon which Grange success depends. For the maintenance of this summer 
and winter series of State aid to subordinate granges, the State Grange 
pays such proportion of the expenses as may be decided upon and the 
treasury will warrant. Through this line of summer and winter work 
ingeniously carried out it is calculated that our State Grange can perform 
its full duties in the matter of mothering the subordinate granges. ‘These 
plans substitute a business system for random and scattered effort. They 
put the work in such form as will permit the greatest possible amount of 
goed to be done at a minimum cost. They are susceptible of such improved 
execution as management and new conditions and experience may dictate. 
Thus we avoid the demoralizing effect of trying something new at frequent 
intervals and much of the time doing practically nothing. 

“Our system of cooperative trade through special contracts is of great 
importance to the Order of Michigan. The list contains about forty con- 
tracts with as many manufacturers and business firms. [Extra from this 
are our special contracts for binder twine and fertilizers. While these 
contracts are not used by all granges and members of the Order they 

satisfy those who desire to receive the benefits of direct trade while there 

is no possible chance of injury from them to the Order. At the present our 
State Grange receives nearly enough in percentages from these contracts 
to pay the salaries of all its officers. 

“The Michigan State Grange forced declarations favorable to the cause 
of equal taxation into the platforms of each of the dominant parties at 
the two last State elections. Its tenacity in the exercise of this strong 
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influence has resulted in placing railroads and other corporate properties 
upon the assessment rolls at cash value same as the farms of the State, 
whereas before these remunerative properties were given the extraordinary 
privilege of paying a tax based upon earnings. ‘Through the authority 
given our tax commission many millions of before hidden moneys and 
values are now placed upon the tax rolls of the State and the other 
properties are proportionately relieved. All of the pure food laws, which 
include the plain labeling of goods subject to adulterations and our anti- 
color law, stand to the credit of Grange legislative work. 

“These worthy achievements and many others are the results of Grange 
influence upon legislation in our State... It seems evident that if exact 
facts could be deducted from among the causes which have led to the 
prominence and popularity of the Grange in Michigan to-day, its influence 
favorable to just and healthy reforms in matters of legislation would 
stand out most prominent of all.” 

Michigan has led all the other states, the same as it did last year, in 
the number of its new granges organized. Last November an invitation to 
National Grange to hold its thirty-sixth annual session in Michigan was 
cordially accepted. This comes in recognition of long and persistent work 
in Mie -higan Grange circles. Wherever organization of the farmer has gone 
the needs and opportunity have widened before the organizer. The field 
has been whitening as education has had its beneficent effects. 


JENNIE BUELL, 
Secretary. 


STATE ASSOCIATION OF FARMERS’ CLUBS. 


The State Association of Farmers’ Clubs is still a potent factor in the 
State of Michigan. The good that it has accomplished cannot be esti- 
mated. One of the first aims of the association was the formation of new 
clubs—its aim in this direction has surpassed even the most sanguine 
expectations, and the good work along this line is still going on; some of 
course have dropped by the wayside. 

While the number of local clubs is large, too small a per cent are mem- 
bers of the State Association; a club’s membership being wholly volun- ° 
tary; there being nothing compulsory about it. 

The State Association is not a separate organization, it is the allied 
forces of the local clubs working conjointly ; every club which gives it its 
_ support adds to its influence; any club that withdraws its support detracts 
from that infiuence. 

Man is a social being, and a large per cent of his happiness is derived 
from an interchange of ideas with his fellows. Times have very materially 
changed since the days when our forefathers with the ox team visited 
their neighbors. Times and the situation are encroaching upon the farm, 
and demanding more and more of the citizens thereon. But those people 
with tact, energy and enthusiasm, the class that makes any enterprise 
moye, are found in every community equal to the emergency, and meeting 
all demands intelligently without fear and trembling. 

There was lacking to the farmer and his family social privileges. 
Necessity is a good master, and the Farmers’ Club was born to fill this 
want, and its members are benefited mentally, morally and socially. 
Today in those communities in which exists a flourishing club, a farmer’s 
life is rendered happier, richer and much more complete than ever before. 

A few years ago the bushy roadside, the briar-grown fence corners were 
the rule, not the exception; today they are the exception, and not the rule, 
in those ccunties strong in the Farmers’ Club movement—and the credit 
we believe is due to this organization; particularly to its itinerancy. 

Organization is today the lever that moves the world. Let then the 
farmers continue to organize—be the power behind the throne—make 
yourselves felt in the business world—do your own thinking, do not let 
someone else do it for you: do not let yourselves be controlled wholly by 
the “bulls and bears.” 

The local clubs throughout the State are discussing live topics—not 
merely those pertaining to their own individual locality—but those of 
vital interest to every citizen of the State of the Lakes, and the United 
States as well. The clubs are discussing today measures that will benefit 
the farmer, and when the convention meets in annual session in December, 
the delegates will be prepared to present such measures as are deemed 
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advisable, and the legislature when assembled next winter, will be 
requested to enact laws accordingly. By the combined effort of the grange 
and the Farmers’ Club many laws are being enacted for the benefit of the 
farmers at every legislative session. 

One thing that has been proven is this: No association of any craft 
carries more weight with it to the legislative body than does that of our 
organization, when united on any desired legislation. 

The objects for which the association stands and is working at the 
present time are as follows: 

1. The retention of the present tariff laws on sugar. 

2. The election of United States senators by the direct vote of the 
people. 

3. The government construction and ownership of a Pacific cable. 

4. Opposition to granting of subsidies to steamship companies. 

5. The enactment and enforcement of such laws as will effectually and 
permanently remove anarchy from our nation. 

6. Opposed to the irrigation of arid western lands at public expense. 
_ %. The adoption of the county salaries’ bill and the Torren’s land 
transfer system. 

8. For such laws with regard:to local option as will diminish the sale 
and use of intoxicating liquors. 

9. To have a part of the State Tax Commission composed of repre- 
sentative farmers. 

10. Iixtension of rural free mail delivery. 

11. Government control of trusts. 

12. Effectual pure food laws. 

The association is officered as follows: 


OFFICERS. 


President—A. B. Cook, Owosso, R. F. D. No. 1. 

Vice President—Mrs. Helen Landon, Albion, R. F. D. No. 1. 
Secretary—Miss Julia Ball, Hamburg, R. F. D. No. 1. 
Treasurer—Mrs. Mary Marshall, South Lyon. 


DIRECTORS. 
Term expires. 
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